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EXECUTIVE  SUMMARY 


Hazardous  Materials  (HMs)  are  used  widely  in  the  Navy  in  connection  with  all  phases  of 
the  System  Acquisition  process.  The  requirements  for  using  HMs  are  contained  in 
technical  manuals  and  specifications  that  govern  the  processes  and  procedures  for 
weapons  systems  operation  and  support.  The  HM  Substitution  Process  is  a  procedure 
developed  by  the  Chief  of  Naval  Operations  N451  (CNO  N451)  and  a  Working  Group  to 
identify,  select,  and  implement  a  HM  substitution  process,  thereby  preventing  pollution. 

The  HM  Substitution  Process  occurs  in  three  phases.  Phase  I  involves  identifying 
potential  substitute  materials  to  replace  existing  HMs,  and  determining  their  technical 
feasibility.  This  phase  requires  an  analysis  of  existing  technical  requirements  governing 
the  use  of  an  existing  HM,  and  then  searching  for  potential  substitutes  that  conform  to  the 
same  technical  requirements  that  govern  the  use  of  HMs  in  Navy  processes. 

Phase  II  involves  selecting  an  environmentally  and  economically  sound  substitute 
material  using  the  Pollution  Prevention  (P2)  System.  This  phase  includes  collecting 
environmental,  safety,  health,  and  economic  data  for  existing  HMs  and  potential 
substitutes,  and  performing  risk  and  economic  analyses.  These  analyses  are  performed  by 
the  P2  System  through  application  of  the  HM  Substitution  Algorithm  and  the  NAVFAC 
P-442  Economic  Analysis  Model,  to  assess  the  relative  hazards  and  economic  feasibility 
of  each  potential  substitute  material. 

The  third  and  final  phase  involves  implementing  the  results  of  the  HM  Substitution 
Process.  A  decision  must  be  made  as  to  whether  to  eliminate  an  existing  HM  because  it 
is  not  operationally  necessary,  to  retain  the  existing  HM  because  substitution  is  not 
technically  or  economically  feasible,  or  to  replace  the  existing  HM  with  a  technically  and 
economically  feasible  substitute.  Once  a  decision  has  been  made,  the  material  or  process 
change  is  formalized  by  modifying  all  technical  and  related  documents  governing  the  use 
of  the  material  and/or  process. 
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CHAPTER  1 


THE  HAZARDOUS  MATERIAL  SUBSTITUTION  PROCESS 


1.0  Introduction 

Hazardous  Materials  (HMs)  are  widely  used  in  the  Navy  for  a  variety  of  purposes. 
Throughout  the  Navy,  most  HM  usage  occurs  in  connection  with  the  Operations  and 
Support  Phase  of  the  System  Acquisition  process.  In  other  words,  HMs  are  used  in 
processes  related  to  the  operation,  maintenance,  repair,  and  support  of  ships,  aircraft  or 
other  weapons  systems.  The  requirements  for  using  HMs  are  contained  in  technical 
manuals  and  specifications  that  govern  the  processes  and  procedures  for  weapons  systems 
operation  and  support.  For  example,  a  technical  manual  for  the  repair  of  aircraft  landing 
gear  may  require  that  the  wheel  bearing  be  cleaned  using  a  parts  cleaning  solvent  (HM) 
that  meets  Federal  Specification  (FED-SPEC)  P-D-680,  prior  to  reassembly  of  the 
component  parts.  Any  product  proposed  as  an  environmentally  benign  replacement  for 
the  parts  cleaning  solvent  must  also  meet  FED-SPEC-P-D-680.  To  a  lesser  degree,  HMs 
are  used  imder  circumstances  where  there  are  no  technical  requirements  in  force,  or  the 
technical  requirements  are  less  rigorous.  Examples  of  these  situations  include  janitorial 
services,  facilities  maintenance  and  automotive  maintenance. 

The  HM  Substitution  Process  is  a  procedure  developed  by  the  Naval  Supply  Systems 
Command  (NAVSUP)  to  identify,  select,  and  implement  a  HM  substitution  within  the 
constraints  of  the  technical  documents  governing  its  use.  The  HM  Substitution  Process 
prevents  pollution  by  replacing  HM  used  in  Navy  processes  with  less  hazardous  or  non- 
hazardous  materials.  If  possible,  HMs  are  eliminated  altogether.  When  a  HM  catmot  be 
replaced  or  eliminated,  the  substitution  process  serves  to  quantify  the  risk  and  cost  of  the 
HM’s  usage  and  ensure  that  controls  exist  to  properly  manage  the  HM’s  use. 

Substitutions  may  be  made  on  a  product-for-product  basis,  or  they  may  be  coupled  with 
procedural  or  process  changes  that  facilitate  the  use  of  a  substitute  material. 

System  Commands  and  other  Navy  organizations  with  authority  to  make  process  changes 
or  material  substitutions  should  consider  substituting  a  candidate  material  for  an  existing 
material  when  all  of  the  following  conditions  are  met: 

1 .  A  need  exists  to  replace  or  eliminate  an  existing  HM  due  to  environmental, 
economic,  safety  and  health,  or  other  considerations. 

2.  Potential  substitutes  for  the  existing  HM  are  available,  or  can  be  identified. 

3.  At  least  one  of  the  potential  substitutes  meets  the  minimum  technical 
requirements  for  the  purpose  for  which  it  will  be  used. 

4.  A  systematic  analysis  of  the  characteristics  of  the  potential  substitute  material 
shows  that  it  is  less  hazardous  than  the  material  currently  in  use. 

5.  A  Life-Cycle  Cost  (LCC)  analysis  of  the  candidate  material  vs.  the  existing 
HM  indicates  there  is  no  net  cost  associated  with  the  substitution,  or  that  a  net 
economic  benefit  will  result  from  the  substitution. 
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The  HM  Substitution  Process  is  a  means  of  determining  that  the  conditions  on  the 
previous  page  have  been  met.  This  process  generally  occurs  in  three  phases: 

=>  Phase  I:  Identifying  Substitute  Materials, 

=>  Phase  II:  Selecting  a  Substitute  Material,  and 

=>  Phase  III:  Implementing  the  Results  of  the  Substitution  Process. 

The  flow  chart  on  the  next  page  illustrates  these  three  phases  of  the  substitution  process 
along  with  the  individual  elements  that  comprise  each  phase.  This  flow  chart  is  provided 
as  a  generic  guide  for  the  HM  Substitution  Process:  it  should  be  tailored  to  suit  the 
specific  circumstances  of  the  organization  contemplating  a  substitution.  The  remainder 
of  this  Chapter  contains  a  general  discussion  of  each  phase  of  the  HM  substitution 
process,  followed  by  detailed  guidance  in  subsequent  chapters. 

1.1  Identifying  Substitute  Materials. 

Identification  of  substitute  materials  means  finding  potential  alternatives  for  an  existing 
HM,  and  determining  their  technical  feasibility  for  the  application  at  hand.  There  are 
several  ways  to  locate  potential  substitutes  for  HM  as  described  in  Chapter  2. 

The  technical  feasibility  of  a  potential  substitution  is  a  major  constraint  in  the  substitution 
process  that  presents  significant  challenges  in  the  identification  phase.  Since  the  use  of 
HMs  in  Navy  processes  often  arises  fi'om  technical  manuals  and  specifications,  potential 
substitutes  must  also  conform  to  the  same  technical  requirements.  Research  and 
Development  (R&D)  may  be  necessary  to  formulate  less  hazardous  substitute  materials, 
and  Testing  and  Evaluation  (T&E)  may  be  required  to  determine  that  an  available 
substitute  meets  existing  specifications.  R&D  and  T&E  can  be  costly  and  time 
consuming,  with  no  guarantee  that  a  viable  substitute  material  will  be  identified.  If  a 
viable  substitute  material  is  found  and  approved  for  use,  personnel  who  will  use  it  need  to 
know  that  it  is  authorized  and  approved  for  the  intended  application.  Therefore,  the 
appropriate  technical  manuals  and  specifications  may  need  to  be  revised  to  ensure  that  the 
substitution  is  implemented  where  and  when  authorized. 


1.2  Selecting  an  Environmentally  and  Economically  Sound  Substitute  Material 
Using  the  Pollution  Prevention  System 

Following  the  identification  of  technically  feasible  substitutes  for  an  existing  HM,  a  single 
substitute  material  is  selected  for  implementation  based  upon  an  a  analysis  of  the  relative 
hazards  and  economic  feasibility  of  each  potential  substitute.  The  first  step  in  this  phase  of 
the  substitution  process  is  data  collection.  The  Material  Safety  Data  Sheets  (MSDSs)  for 
each  potential  substitute  as  well  as  the  existing  HM  are  required  to  assess  the  relative 
hazards  associated  with  the  status  quo  conditions  vs.  potential  substitutions.  The  MSDS 
data  may  be  available  from  the  Hazardous  Substance  Management  System  (HSMS)  for 
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Figure  1.  Flow  Chart  of  the  Hazardous  Material  Substitution  Process 


the  existing  HM.  For  the  economic  analysis,  all  of  the  life-cycle  costs  associated  with  the 
proposed  substitution  and/or  associated  process  changes  will  be  required.  Product 
vendors  are  a  good  source  for  much  of  the  economic  data  needed.  The  second  step  in  the 
selection  phase  is  application  of  the  HM  Substitution  Algorithm,  a  procedure  developed 
by  NAVSUP  in  conjunction  with  the  HM  Substitution  Process.  It  provides  a  means  of 
ranking  the  relative  hazard  posed  by  each  candidate  material  according  to  numeric  scores 
derived  from  information  contained  in  its  MSDS.  The  higher  the  score,  the  more 
hazardous  the  product.  By  comparing  the  scores  of  two  or  more  potential  substitutes,  the 
relative  hazard  of  each  can  be  determined. 

Naval  Facilities  Engineering  Command  Publication  442  (NAVFAC  P-442)  contains 
guidance  used  to  determine  the  economic  feasibility  of  each  candidate  material.  There 
are  two  types  of  economic  analysis  that  may  be  used  -  Type  I  or  Type  II.  The  type  of 
analysis  depends  on  the  circumstance  involved  in  the  potential  substitution.  A  Type  I 
economic  analysis  is  used  when  a  choice  exists  between  continuing  operations 
unchanged,  or  changing  operations  for  the  purpose  of  achieving  cost  savings.  A  Type  II 
economic  analysis  can  be  used  when  several  possible  alternatives  (substitutions)  are 
being  evaluated.  For  either  type  of  economic  analysis,  a  substitution  is  considered 
economically  feasible  if  there  is  no  net  cost  associated  with  the  material  substitution  or 
related  process  changes. 

NAVSUP  has  developed  a  PC-based  program,  called  the  Pollution  Prevention  (P2) 
System,  that  automates  both  the  HM  Substitution  Algorithm  and  the  NAVFAC  P-442 
Economic  Analysis  for  the  substitution  process.  This  program  simplifies  the  process  of 
selecting  a  substitute  material  by  automating  the  time  consuming  calculations  associated 
with  the  substitution  algorithm  and  the  economic  analysis  portions  of  the  second  phase. 

In  addition,  the  P2  System  is  capable  of  retrieving  MSDS  data  on  existing  HMs  from  the 
HSMS. 

1.3  Implementing  the  Results  of  the  Substitution  Process 

Implementing  the  results  of  the  substitution  process  occurs  in  two  steps.  First,  the 
appropriate  approval  authority  must  make  a  decision  to: 

•  eliminate  the  HM  currently  used  (with  no  replacement),  or 

•  retain  the  HM  currently  in  use  and  ensure  adequate  controls  are  in  place  to 
control  risk  associated  with  its  use,  or 

•  replace  the  HM  currently  used  with  a  less  hazardous  substitute  and/or  modify 
the  process  using  the  material. 

Second,  the  material  or  process  change  is  formalized  by  modifying  all  technical  and 
related  documents  governing  the  material’s  use  and/or  the  process  in  question.  This 
includes  notifying  NAVSUP,  other  System  Commands  and  Program  Offices,  as 
appropriate,  regarding  changes  made  to  materials  or  processes  used. 
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1.4  Relationship  Between  Material  Substitutions  and  Process  Changes 


Making  a  material  substitution  often  involves  changes  to  processes  because  materials  and 
processes  are  interrelated.  For  instance,  switching  to  a  less-hazardous  solvent  for  parts 
cleaning  may  require  additional  mechanical  cleaning  such  as  hand  scrubbing  or  wiping 
parts.  This  represents  an  increase  in  labor  that  must  be  considered  as  part  of  the 
substitution.  Process  changes  related  to  substitutions  potentially  affect  the  life-cycle  cost 
and  the  quantity  of  HM  used  in  a  process.  For  example,  a  solvent  substituted  for  one 
more  hazardous  may  increase  Hazardous  Waste  (HW)  generation  if  the  quantity  of 
solvent  needed  triples  in  order  to  achieve  the  same  degree  of  cleaning.  These  types  of 
issues  must  be  weighed  on  a  case-by-case  basis  when  considering  a  substitution. 

Similarly,  processes  that  use  HM  are  also  governed  by  technical  requirements  that  specify 
how  they  are  carried  out.  Changing  a  process  for  P2  purposes  often  involves  HM 
substitution  or  elimination  and  modification  of  technical  documents  pertaining  to  the 
process  (and  possibly  the  materials  used).  Process  changes  need  to  be  evaluated  for 
technical  and  economic  feasibility  in  a  manner  similar  to  substitutions.  Therefore, 
process  changes  and  HM  substitutions  are  considered  synonymous  for  purposes  of  this 
guidance  manual. 
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CHAPTER  2 


IDENTIFYING  SUBSTITUTES  FOR  HAZARDOUS  MATERIALS 


2.0  Introduction 

The  first,  and  most  difficult  phase  of  the  HM  Substitution  Process,  involves  identifying 
substitutes  for  existing  HM,  or  contemplated  for  use  in  the  design  of  new  weapon  systems. 
The  challenges  in  this  phase  arise  from  issues  related  to  technical  requirements  as  outlined 
in  Chapter  1.  Technical  requirements  are  established  to  ensure  that  the  minimum 
performance  and  safety  standards  associated  with  weapon  system  operations  and  support 
are  met.  Substitutions  cannot  be  made  unless  the  substitute  product  satisfies  all  the 
technical  requirements  for  its  intended  use.  For  example,  low  Volatile  Organic  Compound 
(VOC)  paint  substitutes  are  not  acceptable  for  exterior  use  on  Navy  ships  unless  they  can 
withstand  extended  exposure  to  salt  water  spray.  At  the  conclusion  of  the  identification 
phase  one  of  three  possible  outcomes  will  result: 

1 .  The  existing  HM  will  be  targeted  for  elimination  because  its  withdrawal 
presents  no  operational/mission  impact  (proceed  to  Phase  III), 

2.  The  existing  HM  will  be  approved  for  continued  use  (proceed  to  Phase  III),  or 

3.  One  or  more  potential  substitutes  will  be  identified  (proceed  to 
Phase  II). 

The  preferred  outcomes  of  this  phase  are  the  elimination  of  the  existing  HM,  or 
identification  of  potential  substitutes. 

Figure  2  on  the  next  page,  illustrates  the  general  procedures  involved  in  identifying 
substitutes  for  HM,  and  should  be  used  as  a  generic  guide  when  considering  possible 
substitutions.  Figure  2  assumes  that  specifications  or  other  technical  requirements  govern 
the  material  or  process  being  considered  in  the  substitution  process.  In  many  instances, 
specifications  may  not  exist  for  the  HM  or  process  under  consideration,  making  the 
identification  phase  much  simpler.  Examples  include  cleaning  supplies  used  for  janitorial 
services  or  carpenter’s  glue  used  in  a  base  hobby  shop.  For  these  situations,  any  material 
designed  for  the  same  purpose  may  be  considered  as  a  potential  candidate  for  substitution 
(e.g.,  a  water-based  carpenter’s  glue  as  a  potential  substitute  for  one  containing  VOCs). 

The  remainder  of  this  chapter  will  be  devoted  to  a  discussion  of  the  key  Phase  I  elements  of 
the  substitution  process,  as  depicted  in  Figure  2: 

•  Requirement  or  Need  for  a  Substitution, 

•  Assessing  the  Operational  Impact  of  a  Potential  Substitution, 

•  Specification  Review  and  Identifying  Existing  Substitutes, 

•  Research  and  Development, 

•  Testing  and  Evaluation,  and 

•  Engineering  Approval. 
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Figure  2.  Flow  Chart  of  Phase  I:  Identifying  Substitute  Materials 


2.1  Requirement  or  Need  for  Substitution 

Many  factors  are  responsible  for  the  requirement  or  need  to  substitute  less  or  non- 
hazardous  materials  for  HMs.  The  Pollution  Prevention  Act  and  Executive  Order  12856 
require  P2  efforts,  and  they  cite  substitution  as  a  preferred  means  of  P2.  Other  laws  and 
regulations  prohibit  or  discourage  the  use  of  HMs  such  as  Ozone  Depleting  Substances 
(ODSs)  and  lead  paint,  making  substitution  necessary  by  default.  The  Navy’s  P2  policy  is 
to  reduce  the  amount  of  HM  used  and  HW  generated  at  shore  facilities  using  substitution  as 
well  as  other  methods  (OPNAVINST  5090.1B,  3-5.2).  Ultimately,  as  with  all  HM  control 
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and  management  initiatives,  substitution  actions  are  driven  by  the  desire  to  protect  the 
health  and  safety  of  Navy  personnel,  safeguard  the  environment,  and  save  money. 

In  practice,  the  requirement  or  need  for  substitution  typically  arises  when: 

=>  facilities  conduct  a  baseline  assessment  of  HM  and/or  processes  pursuant  to 
development  of  P2  plans  or  Toxic  Release  Inventory  (TRI)  Reporting, 

=^>  a  HM  previously  used  in  a  process  or  application  is  no  longer  available,  is 
phased  out,  or  becomes  prohibitively  costly  due  to  legal  or  regulatory 
restrictions,  or 

=?>  a  HM  is  being  considered  for  use  in  conjimction  with  the  design,  or  logistics  and 
support  of  a  weapon  system  under  development. 


2.2  Assessing  Operational  Impacts 

Once  a  requirement  or  need  for  substitution  becomes  known,  the  operational  impact  of 
eliminating  the  existing  HM  altogether,  or  providing  a  technically  feasible  substitute 
must  be  assessed.  This  is  done  by  conducting  a  survey  of  other  system  commands, 
acquisition  programs,  users  of  the  HM,  and  engineering  activities  for  the  following 
information: 

•  existing  data  on  potential  substitute  materials, 

•  potential  operational  impacts  of  eliminating  or  replacing  the  existing  HM, 

•  technical  references  that  require  the  use  of  the  existing  material, 

•  potential  substitutes  known  to  be  incompatible  with  other  materials  in  the 
operational  environment,  and 

•  any  unique  or  special  need  for  the  existing  material. 

CNO-N45  should  be  contacted  to  identify  additional  sources  of  information  within  the 
Navy,  the  Department  of  Defense  (DoD),  and  the  other  Military  Services. 

From  the  information  gathered,  the  operational  impact,  if  any,  of  eliminating  or  replacing 
the  existing  material  should  be  evident.  Operational  impact  will  result  if  any  of  the 
following  conditions  are  true: 

•  the  Navy  has  valid  uses  for  the  existing  HM, 

•  there  are  technical  requirements  in  force  mandating  its  use,  or 

•  operational  time  frames  or  objectives  would  be  impeded  from 
withdrawal  of  the  material. 

When  operational  impacts  are  indicated,  the  existing  HM  cannot  be  eliminated.  However, 
substitution  is  still  possible,  as  long  as  any  proposed  alternative  meets  the  specifications  for 
the  HM  or  process  being  studied. 

If  no  operational  impacts  can  be  identified,  and  no  further  need  exists  for  the  HM  or  a 
process  in  which  it  is  used,  it  can  be  eliminated.  If  the  HM  is  to  be  eliminated,  proceed  to 
Phase  III  -  “Eliminate  the  Material  or  Process.” 
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2.3  Specification  Review/Identify  Existing  Substitutes 

When  a  HM  cannot  be  eliminated  because  of  operational  impacts,  further  research  will  be 
necessary  to  identify  potential  substitute  materials.  First,  the  specifications  (and  any  other 
technical  documents)  governing  the  use  of  the  material  are  reviewed  to  determine  whether 
alternative  product  formulations  are  allowed.  Many  specifications  are  performance  based, 
which  allows  substitution  of  any  material  or  formulation  meeting  the  minimum  criteria  of 
the  specification. 

If  specifications  are  in  force,  and  they  allow  for  alternative  materials  or  formulations, 
potential  substitute  materials  may  already  be  available.  Potential  candidates  may  be 
identified  by  checking  the  Qualified  Products  List  (QPL)  under  the  National  Stock  Number 
(NSN)  of  the  existing  HM.  Materials  with  the  same  NSN  as  the  existing  HM,  that  are 
listed  on  the  QPL,  have  already  met  all  the  requirements  of  the  specifications  in  question. 
These  materials  are  the  best  candidates  for  substitution  because  R&D,  T&E,  and 
Engineering  Approval  are  unnecessary  prior  to  using  them  as  substitutes. 

When  potential  substitutes  cannot  be  identified  from  the  QPL,  further  investigation  will  be 
required  to  locate  candidate  materials.  Potential  substitutes  can  be  identified  by: 

♦  investigation  of  materials  known  to  be  used  in  similar  applications, 

♦  review  of  articles  and  advertisements  in  professional  trade  publications, 

♦  discussions  with  manufacturers  or  vendors, 

♦  review  of  data  contained  in  MSDSs,  the  HMIS,  and  specifications  for  insight  to 
possible  substitutes, 

♦  review  of  alternative  products  listed  by  EPA,  DLA  or  GSA  as  potential 
substitutes, 

♦  use  a  “Sources  Sought”  advertisement  in  the  Commerce  Business  Daily, 

♦  contact  R&D  and  Engineering  activities  inside  and  outside  the  Navy,  or 

♦  review  the  Tri-Service  Pollution  Prevention  Opportimity  Handbook  for  possible 
substitutes. 

Any  candidate  material  identified  using  the  methods  listed  above  must  demonstrate  that  it 
meets  the  specification(s)  for  the  material  or  process  in  question.  In  the  absence  of  any 
proof  that  the  candidate  material  meets  specifications,  T&E  is  required  to  ensure  that 
operational  requirements  are  not  compromised  by  substitution  involving  the  candidate 
material.  Manufacturers  or  vendors  may  be  able  to  provide  evidence  that  their  products 
meet  the  appropriate  specifications,  or  even  be  willing  to  sponsor  the  necessary  T&E  to 
validate  their  product  for  a  particular  application. 
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2.4  Research  and  Development 

Research  and  Development  is  the  last  resort  to  identify  potential  substitutes  for  existing 
HMs,  and  should  only  be  used  when  existing  substitutes  cannot  be  found  or  are  not 
technically  feasible.  It  is  a  very  costly,  time  consuming  process  that  provides  no  guarantee 
that  a  viable  substitute  will  be  found.  For  example,  it  took  two  years  of  R&D  sponsored  by 
NAVSEA  to  develop  a  substitute  for  CFC-1 13.'  Only  System  Commands  and  Acquisition 
Programs  should  engage  in  R&D  activities.  Lower  level  activities  should  notify  their 
System  Command  or  Major  Claimant  if  a  need  for  R&D  is  identified. 

In  general,  R&D  should  be  initiated  by  System  Commands  or  Acquisition  Programs  to 
identify  substitute  materials  that  will  have  potential  application  Navy-wide.  System 
Commands  or  Acquisition  Programs  contemplating  R&D  should  contact  CNO-N45  to 
identify  other  interested  parties  for  possible  Joint  Service  efforts.  In  very  basic  terms,  R&D 
proceeds  as  follows: 

1 .  The  scope  and  desired  results  of  the  R&D  effort  are  defined. 

2.  Fimding  is  identified,  consistent  with  the  scope  and  desired  results. 

3.  An  organization  or  activity  is  selected  to  perform  the  R&D. 

4.  R&D  is  conducted,  per  the  scope  defined  in  1,  above. 

5.  The  outcome  of  the  R&D  efforts  are  evaluated  against  the  desired 
results. 

For  detailed  information  on  conducting  R&D,  consult  the  “Department  of  Navy  Research 
Development  and  Acquisition  (RD&A)  Management  Guide  -  P-2457.” 

If  the  R&D  fails  to  identify  or  create  a  potential  substitute,  the  need  for  the  existing  HM 
should  be  reexamined  and  the  HM  should  be  retained,  if  possible.  If  the  existing  HM  will 
be  retained,  proceed  to  Phase  III  -  “Provide  Controls.”  Otherwise,  the  R&D  effort  may  be 
repeated  until  one  or  more  potential  substitutes  are  identified.  Caution  is  strongly  advised 
due  to  the  high  cost  of  R&D  work.  Unless  the  need  for  a  substitute  material  is  extremely 
critical,  repeated  R&D  efforts  are  seldom  warranted. 

If  the  R&D  efforts  result  in  one  or  more  potential  substitute  materials,  the  next  concern  in 
this  phase  of  the  substitution  process  is  T&E. 


2.5  Testing  and  Evaluation 

The  purpose  of  T&E  is  to  ascertain  that  a  potential  substitute  meets  the  technical  criteria  set 
forth  in  specifications  or  other  technical  documents.  It  is  similar  to  R&D  in  many  respects. 
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and  is  often  conducted  at  R&D  laboratories  in  conjunction  with  R&D  efforts.  Testing  and 
Evaluation  is  necessary  when  there  is  no  data  to  validate  that  a  potential  substitute  meets 
the  appropriate  technical  requirements  or  specifications. 

The  need  for  T&E  in  the  substitution  process  usually  occurs  when: 

1 .  An  existing,  potential  substitute  has  been  identified,  but  from  a  source  other 
than  a  QPL,  or 

2.  R&D  efforts  have  produced  a  new  potential  substitute,  and  therefore, 
no  data  exists  yet  to  determine  its  suitability  for  the  intended  use. 

T&E  typically  involves  both  laboratory  testing  and  field  studies  planned  and  conducted  to 
answer  the  following  questions: 

•  Does  the  potential  substitute  meet  the  minimum  performance  standards  as  stated 
in  the  technical  documents  and/or  specifications? 

•  Is  the  durability/mean  time  to  failure  satisfactory  from  a  mission  and  operational 
ability  viewpoint? 

•  Does  the  material  create  a  new  safety,  health,  environmental,  etc.,  hazard?  For 
example,  does  the  substitution  of  a  less  toxic  material  increase  the  fire  hazard 
associated  with  a  process? 

•  Would  the  potential  substitute  adversely  affect  scheduled  maintenance  or 
operational  cycles? 

•  Would  a  major  process  or  equipment  change  be  necessary  if  the  potential 
substitute  were  approved  for  use? 

•  Is  the  potential  substitute  chemically  compatible  with  other  materials  used  in  the 
same  process/process  equipment? 

•  Would  the  potential  substitute  result  in  a  new  waste  stream  or  greater  volume  of 
less  hazardous  waste  streams? 

As  with  R&D,  T&E  is  costly  and  time  consuming  with  no  guarantee  that  the  material  being 
considered  will  prove  to  be  a  viable  candidate  for  substitution.  The  decision  to  conduct 
T&E  should  be  governed  by  the  same  proscriptions  cited  previously  for  R&D.  Upon 
completion  of  T&E,  proceed  to  Engineering  Approval. 


2.6  Engineering  Approval 

Engineering  approval  is  required  whenever  a  potential  substitute,  not  already  certified  to 
meet  the  appropriate  specifications,  is  being  studied  as  a  replacement  for  an  existing 
HM/  process.  Normally,  Engineering  Approval  occurs  after  T&E  of  a  material  produced 
through  R&D  or  identified  from  a  source  other  than  a  QPL.  Approval  is  granted  based  on  a 
review  of  documentation  supporting  the  technical  merits  of  the  potential  substitute  material. 
In  most  cases,  the  approval  will  come  from  the  engineering  staff  of  the  cognizant  System 
Command  or  Acquisition  Program. 
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In  some  instances,  the  existing  HM  or  process  is  governed  by  locally  instituted  technical 
requirements.  If  so,  then  engineering  approval  authority  remains  at  the  local  level. 

If  a  potential  substitute  fails  to  receive  approval  at  this  point,  other  candidates  must  be 
considered,  tested,  and  evaluated. 

If  one  or  more  potential  substitutes  gain  approval,  then  proceed  to  Phase  II  of  the 
substitution  process. 


2.7  Phase  I  Summary 

The  purpose  of  Phase  I  in  the  HM  Substitution  Process  is  to  find  technically  acceptable 
substitutes  for  HM  currently  in  use.  Phase  I  begins  with  an  analysis  of  the  technical 
requirements,  if  any,  governing  the  use  of  the  existing  HM.  Based  on  the  results  of  this 
analysis,  a  search  for  potential  substitutes  begins.  Potential  substitutes  already  qualified 
for  the  specifications  are  sought  first.  If  none  are  found,  other  materials  that  can  qualify 
via  T&E  are  identified.  If  no  potential  substitutes  exist,  R&D  may  be  used  to  develop  one 
or  more.  R&D  and  T&E  are  avoided,  if  possible,  because  of  the  time  and  expense 
involved.  After  technically  feasible  substitute  materials  are  identified.  Phase  II  of  the  HM 
Substitution  Process  can  begin. 

Sometimes  during  Phase  I,  it  is  possible  to  eliminate  a  HM  altogether.  Conversely,  a 
material  may  be  determined  to  be  so  operationally  important  or  unique  that  there  is  no 
reasonable  substitute.  In  either  case.  Phase  II  of  the  substitution  process  is  omitted,  and  the 
results  (retain  or  eliminate  the  HM)  are  implemented  in  Phase  HI. 

Appendix  A  contains  examples  of  technical  considerations  in  the  HM  Substitution  Process 
that  illustrates  the  issues  involved  in  identifying  feasible  substitute  materials. 
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CHAPTERS 


SELECTING  A  SUBSTITUTE  /  USING  THE  POLLUTION  PREVENTION 

SYSTEM 


3.0  Introduction 

The  second  phase  of  the  HM  substitution  process  involves  selecting  a  substitute(s) 
material  to  replace  an  existing  HM.  Phase  II  includes  collecting  environmental,  safety, 
health,  and  economic  data  for  both  existing  HMs  (referred  to  hereafter  as  status  quo 
materials)  and  for  the  potential  substitute  material(s)  identified  in  Phase  I.  Once 
collected,  this  information  is  entered  into  the  P2  System,  which  performs  risk  and 
economic  analyses  to  identify  environmentally-sound,  cost-effective  P2  alternatives. 

Figure  3  on  the  next  page  illustrates  the  general  procedures  involved  in  selecting 
substitutes  for  existing  HMs  using  the  P2  System.  The  P2  System  applies  the  HM 
Substitution  Algorithm  to  status  quo  and  substitute  materials  to  assess  their  relative 
hazards  to  the  environment  and  human  safety  and  health.  This  Algorithm  calculates  the 
hazardous  material  selection  factor  (HMSF),  a  numerical  score  assigned  to  each  material 
based  on  such  factors  as  toxicity,  medical  effects,  and  environmental  impact  attributes. 

The  P2  System  also  applies  the  NAVFAC  P-442  Economic  Analysis  Model  to  status  quo 
and  substitute  materials  to  perform  a  life  cycle  cost  (LCC)  analysis  on  each  and  determine 
the  economic  efficiency  of  each  material.  This  analysis  is  designed  to  maximize  the  use 
of  available  resources,  while  identifying  the  most  cost-effective  substitute  materials. 

The  results  of  risk  and  economic  analyses  are  evaluated  to  rank  status  quo  and  substitute 
materials  and  select  environmentally-sound  alternatives  that  are  consistent  with 
engineering  suitability,  operational  needs,  and  cost  considerations.  This  chapter  includes 
a  discussion  of  the  key  Phase  II  elements  of  the  HM  Substitution  Process,  including: 

1 .  Data  collection. 

2.  Using  the  P2  System  to  apply  the  HM  Substitution  Algorithm  and  perform 
risk  analyses. 

3.  Using  the  P2  System  to  apply  the  NAVFAC  P-442  Economic  Analysis  Model 
and  perform  economic  analyses. 

4.  Evaluating  the  results  of  risk  and  economic  analyses  to  select  an 
environmentally-sound,  cost-effective  substitute  material(s). 


Figure  3.  Flow  Chart  of  Phase  II:  Selecting  an  Environmentally  and  Economically 
Sound  Substitute  Material  Using  the  Pollution  Prevention  System 


Environmental,  safety,  health,  and  economie  information  for  existing  HMs  and  for 
potential  substitutes  must  be  collected  and  entered  into  the  P2  System  prior  to  performing 
risk  and  economic  analyses.  This  information  may  be  obtained  from  a  number  of 
sources,  as  discussed  in  Chapter  2. 


3.1.1  Environmental,  Safety,  and  Health  Information 

The  following  list  of  environmental,  safety,  and  health  information  is  not  an  exhaustive 
compilation  of  all  applicable  factors  that  must  be  considered  for  a  potential  substitution, 
and  should  be  expanded  or  condensed  as  appropriate  to  provide  the  necessary  level  of 
detail: 


1 .  The  material  ’  s  /  chemical  ’  s  most  current  MSDS 

2.  Activity  Authorized  Use  List  (AUL) 

3.  Existing  Specifications 

4.  Environmental  Protection  Agency  (EPA)  /  Resource  Conservation  and 
Recovery  Act  (RCRA)  /  State  /  Local  Environmental  Requirements 

5.  The  EPA  Title  III  “List  of  Lists”  (40  CFR,  Part  302) 

6.  The  Clean  Air  Act  Amendments  (CAAA)  Class  I  (CFCs)  and  Class  II 
(HCFCs)  Lists  (CAAA  Section  602) 

7.  Air  Toxic  List  of  Hazardous  Air  Pollutants  (CAAA  of  1990,  Section  301) 
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8.  Process  Information 

9.  Weekly  Duration  of  Exposure  to  HMs 

10.  Number  of  Personnel  Potentially  Exposed  to  HMs 

11.  Volatile  Organic  Content  (VOC)  Information 

12.  Shelf  Life  Information 

Most  of  the  data  required  for  risk  analyses  are  available  from  the  MSDS,  including 
constituent  chemical  information,  exposure  restrictions,  medical  effects,  flammability, 
personal  protective  equipment  (PPE)  requirements,  and  volatility.  If  a  status  quo  or 
substitute  material’s  MSDS  lacks  any  of  this  critical  information,  the  National  Institute 
for  Occupational  Safety  and  Health  (NIOSH)  “Pocket  Guide  to  Chemical  Hazards,”  or 
the  “Hazardous  Chemicals  Desk  Reference,”  should  be  consulted  for  the  necessary  data 
as  it  applies  to  that  material’s  worst  case  constituent  chemical. 


3.1.2  Economic  Information 

The  following  list  of  economic  information  includes  tangible  costs,  which  comprise  a 
potential  substitute’s  one-time  initial  investment  costs,  and  all  recurring  annual  costs 
associated  with  status  quo  and  substitute  materials.  Tangible  costs  are  those  which  can  be 
identified  in  terms  of  real  cost  savings  over  the  economic  lives  of  the  materials  under 
analysis.  Although  difficult  to  quantify,  intangible  costs  should  also  be  included  in 
economic  analyses.  These  costs  provide  a  potential  measme  of  benefits  (or  disbenefits) 
associated  with  status  quo  and  substitute  materials.  The  following  list  of  expenditures  is 
not  an  exhaustive  compilation  of  all  applicable  factors  that  must  be  considered  for  a 
potential  substitution,  and  should  be  expanded  or  condensed  as  appropriate  to  provide  the 
necessary  level  of  detail: 

Tangible  Costs  (One-Time  and  Recurring) 

1.  Research  and  Development  (R&D) 

2.  Facility  Investment  (acquisition  of  equipment,  real  property,  nonrecurring 
services,  nonrecurring  operations,  maintenance  /  startup  costs,  etc.) 

3.  Design  Engineering  (structural,  electrical,  mechanical,  construction,  etc.) 

4.  Design  Support  (reliability,  maintainability,  human  factor  engineering  and 
safety,  value  engineering,  etc.) 

5.  Value  of  Existing  Assets  to  be  Used,  Replaced,  or  Eliminated 

6.  Residual  or  Terminal  Value 

7.  Procurement  of  Materials  and  Supplies 

8.  Transportation,  Receipt,  Storage,  Labeling,  Issue  and  Handling  of  Materials 

9.  Training 

10.  PPE 

1 1 .  Legal/Environmental 

12.  Permitting 

13.  Medical 
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14.  Emergency  Response 

15.  Support  Equipment 

16.  Utilities 

17.  Operation  and  Maintenance 

18.  Support 

19.  Disposal 

20.  Direct  Labor 

21.  Cost  Avoidance 

22.  Insurance 

23.  Waste  Reduction 

Intangible  Costs 

1.  Safety 

2.  Health 

3.  Morale 

4.  Environmental  and  Community  Impacts 

5.  Quality  of  Defense 

6.  Efficiency/Productivity  Increases 

7.  Accuracy 

8.  Maintainability 

9.  Manageability 

10.  Quality 

1 1 .  Reliability 

Note:  Only  those  cost  factors  that  are  sensitive  to  changes  in  the  parameters  of  an 
economic  analysis  should  be  considered  (Refer  to  Chapter  7  of  the  NAVE  AC  P-442 
Economic  Analysis  Model  Handbook). 


3.2  The  Pollution  Prevention  System 

The  P2  System  is  a  unique  HM  management  tool  developed  by  the  Navy  as  a  mechanism 
for  conducting  P2  alternative  assessments.  The  system  was  designed  to  support 
NAVSUP,  the  Executive  Agent  for  the  Navy’s  Hazardous  Material  Control  and 
Management  (HMC&M)  Program,  with  its  responsibility  of  providing  guidance  for  a 
uniform  approach  to  the  “up-ffont”  reduction  or  elimination  of  HMs,  consistent  with 
engineering  suitability,  operational  needs,  and  cost  considerations. 

The  P2  System  integrates  three  Navy-developed  systems,  the  Hazardous  Substance 
Management  System  (HSMS),  the  HM  Substitution  Process,  and  the  NAVE  AC  P-442 
Economic  Analysis  Model,  described  in  Sections  3.2.1,  3.2.2,  and  3.2.3,  below.  The 
system  uses  these  tools  to  evaluate  existing  HMs  and  potential  substitute  materials  by 
performing  risk  and  economic  analyses.  These  analyses  are  designed  to  promote 
compliance  with  Executive  Order  (EO)  12856,  OPNAVINST  5090.1B,  SECNAVINST 
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5002.2B,  and  DoDI  4715.4,  by  supporting  the  reduction  or  elimination  of  pollution  at  the 
source.  The  P2  System  also  promotes  economical  inventory  management  and  control  to 
minimize  the  use  of  HMs. 

As  shown  in  Figure  4  on  the  next  page,  the  P2  System  comprises  two  modules.  In  the 
System  Information  Module,  environmental,  safety,  and  health  information  for  status  quo 
and  substitute  materials  is  entered  and  stored.  This  data  includes  NSNs,  manufacturers 
and  their  Commercial  and  Government  Entity  (CAGE)  numbers,  and  MSDS-related 
information,  and  is  incorporated  into  risk  and  economic  analyses.  The  P2  System  also 
features  an  optional  HSMS  data  upload  utility,  which  transfers  environmental,  safety,  and 
health  information  for  status  quo  materials  from  the  HSMS  to  the  P2  System  for 
incorporation  into  risk  and  economic  analyses.  This  utility  precludes  entering  and 
maintaining  two  sets  of  identical  data. 

The  Run  Analyses  Module  applies  the  information  entered  into  the  System  Information 
Module,  or  transferred  from  the  HSMS,  to  the  HM  Substitution  Algorithm  and  the 
NAVFAC  P-442  Economic  Analysis  Model,  Type  I  and  Type  II  formats.  In  addition, 
specific  information  for  status  quo  and  substitute  materials  is  entered  into  a  limited  subset 
of  required  fields  at  the  time  the  risk  and  economic  analyses  are  performed.  For  each 
analysis,  the  P2  System  generates  an  output  report  comparing  a  status  quo  material  with  a 
potential  substitute  material,  and  indicates  the  more  environmentally-sound,  cost- 
effective  P2  alternatives. 

Use  of  the  P2  System  for  risk  and  economic  analyses  ensures  that  management  controls 
are  applied  to  the  procurement  and  use  of  less  hazardous  or  non-hazardous  materials; 
contributes  to  operational  readiness  by  reducing  risks  to  Navy  personnel,  the  civilian 
population,  and  the  environment;  and  supports  DoD  and  Congressional  requirements  for 
increased  use  of  commercially-available  equipment  and  materials.  The  P2  System 
satisfies  these  needs  by  analyzing  the  environmental,  safety,  health,  and  economic 
benefits  associated  with  status  quo  and  substitute  materials,  to  identify  optimum  value  P2 
alternatives.  Refer  to  Appendix  B  for  more  detailed  information  on  using  the  P2  System. 
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Figure  4.  The  Pollution  Prevention  System  Modules 


3.2.1  The  Hazardous  Substance  Management  System 

The  HSMS  is  a  major  environmental  initiative  being  implemented  at  DoD  installations  to 
track  HMs,  hazardous  wastes  (HWs),  and  their  constituent  chemicals  from  cradle-to- 
grave  within  base  operations.  The  HSMS  is  the  principle  software  system  used  at  shore 
installations  for  implementing  the  Navy’s  Consolidated  Hazardous  Material  Reutilization 
and  Inventory  Management  Program  (CHRIMP),  in  support  of  centralized  HMC&M.  A 
Windows-compliant,  Relational  Database  Management  System,  the  HSMS  maintains 
data  on  all  processes  that  use  HM  and  generate  HW.  The  system  tracks  both  individual 
and  cumulative  quantities  of  hazardous  substances  at  any  location  and  at  any  time,  and 
alerts  users  when  chemical  usage  has  exceeded  the  cumulative  threshold  reporting  value. 

The  HSMS  was  developed  to  meet  the  reporting  requirements  of  EO  12856,  the  Pollution 
Prevention  Act  (PPA)  of  1990,  and  the  Emergency  Planning  and  Community-Right-to- 
Know  Act  (EPCRA);  the  hazard  communication  requirements  of  the  Occupational  Safety 
and  Health  Agency  (OSHA);  and  the  chemical  tracking  and  reporting  requirements  of  the 
EPA.  The  HSMS  upholds  the  Navy’s  mission  of  reducing  or  eliminating  HM  and  HW 
volumes  through  source  reduction  methods,  by  providing  chemical  usage  and  process 
data  in  support  of  P2  initiatives  at  reduced  costs;  monitoring  the  procurement,  use, 
release,  and  disposal  of  all  hazardous  substances;  reducing  environmental  reporting  costs; 
protecting  personnel  and  the  environment;  and  integrating  smart  business  practices  into 
HMC&M. 
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3.2.2  The  Hazardous  Material  Substitution  Algorithm 

The  HM  Substitution  Process  consists  of  a  Substitution  Algorithm  which  assigns 
numerical  points  to  status  quo  and  substitute  materials  for  such  factors  as  toxicity, 
duration  of  expected  exposure,  medical  effects,  and  environmental  control  and  impact. 
This  screening  device  performs  a  risk  analysis  to  rank  materials  based  on  their  relative 
risks  to  the  environment  and  human  safety  and  health. 

The  Substitute  Analysis  is  carried  out  in  the  P2  System’s  Run  Analyses  Module,  which 
generates  a  HM  Substitution  Algorithm  Worksheet  for  each  analysis  performed.  Refer  to 
Table  1  for  a  description  of  the  elements  calculated  by  the  P2  System  for  status  quo  and 
substitute  materials. 

Table  1.  Elements  of  the  HM  Substitution  Algorithm  Worksheet 
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wmm 

mm 

u 

*  HPC 

1 

Hazardous  Material  Selection 
Factor  (HMSF) 

*  Flashpoint 

*  Boiling  Point 

*  Vapor  Pressure 

The  P2  System  typically  generates  a  comparison  of  a  status  quo  material  (Material  A)  and 
a  substitute  material  (Material  B),  although  two  potential  substitute  materials  may  be 
compared,  if  desired.  The  P2  System  calculates  the  HMSF  for  each  material,  and 
displays  these  factors  on  the  HM  Substitution  Algorithm  Worksheet;  the  recommended 
material  with  the  lower  HMSF  is  also  displayed  at  the  bottom  of  the  worksheet, 
representing  the  more  environmentally-sound  material  of  the  two  analyzed.  Refer  to 
Appendix  C  for  examples  of  the  output  reports  for  risk  analyses. 

The  following  sections  detail  the  step-by-step  procedure  for  using  the  HM  Substitution 
Algorithm  from  within  the  P2  System. 
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step  1.  General  Information 

The  following  information  will  appear  in  the  first  section  of  the  HM  Substitution 
Algorithm  Worksheet  for  Material  A  and  Material  B: 

A.  Material/Product  Name 

B.  Whether  the  Material/Product  is  Located  on  the  activity  AUL 

C.  The  Operational  Use  of  the  Product/Material 

D.  NSN 

E.  MSDS  Number  and  Manufacturer’s  CAGE  Number 

F.  Worst  Case  Constituent  Chemical 

Items  A,  B,  D,  and  E  are  either  entered  into  the  P2  System’s  System  Information  Module, 
or  are  transferred  to  the  system  from  the  HSMS,  prior  to  performing  risk  analyses.  Item 
C  is  entered  into  the  P2  System’s  Run  Analyses  Module  at  the  time  of  analysis,  unless  the 
HSMS  data  upload  is  utilized,  in  which  case  this  information  is  automatically  transferred 
to  the  P2  System.  Item  F  is  identified  at  the  time  of  analysis. 

Step  2.  Hazard  Severity  Code  Element 

A.  Exposure  Restrictions  Evaluation 

The  status  quo  and  substitute  materials’  constituent  chemicals  and  their  percent 
composition  and  exposure  restrictions,  are  entered  into  the  P2  System’s  System 
Information  Module,  or  are  transferred  to  the  system  from  the  HSMS,  prior  to  performing 
risk  analyses.  Two  scenarios  must  be  addressed. 

1.  A  status  quo  or  substitute  material  that  is  a  pure  chemical  -  The  P2  System 
automatically  assigns  a  point  value  to  the  chemical  based  on  its  listed  time- 
weighted  average  (TWA)  Permissible  Exposure  Limit  (PEL)  (29  CFR 
1910.1000)  or  Threshold  Limit  Value  (TLV)  (American  Conference  of 
Governmental  Industrial  Hygienists  (ACGIH)).  The  P2  System  displays  these 
points  on  the  HM  Substitution  Algorithm  Worksheet.  The  PEL  /  TLV  units 
are  given  in  either  parts  per  million  (ppm)  or  milligrams  per  cubic  meter 
(mg/m^).  (Refer  to  Table  2a  for  point  allocations  if  the  PEL  /  TLV  units  are 
given  in  ppm,  and  Table  2b  for  point  allocations  if  the  PEL  /  TLV  units  are 
given  in  mg/m^). 
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Table  2a.  Permissible  Exposure  Limit  /  Threshold  Limit  Value  in  Parts  Per  Million 


14 

. 12 

251  to  335 

336  to  417 

6 

4 

2 

Table  2b.  Permissible  Exposure  Limit  /  Threshold  Limit  Value  in  Milligrams  Per 

Cubic  Meter 


0.00  to  0.5 

16 

0.51  to  2.0 

14 

2.01  to  3.5 

12 

3.51  to  5.0 

10 

5.01  to  7.0 

8 

7.01  to  8.0 

6 

8.01  to  10.0 

4 

Greater  than  10.0 

2 

2.  A  status  quo  or  substitute  material  that  is  a  mixture  -  the  constituent  chemical 
with  the  lowest  listed  TWA  PEL  /  TLV  is  selected  for  evaluation  (referred  to 
as  the  worst  case  constituent  chemical).  Do  not  select  a  worst  case  constituent 
chemical  with  a  PEL  /  TLV  of  de  minimus  concentration.  De  minimus  is 
defined  as  a  concentration  that  is  less  than: 

•  1.0  percent  ( 1  %)  of  the  mixture 

•  0.1  percent  (0.1%)  of  the  mixture  is  a  chemical  carcinogen 

The  P2  System  automatically  assigns  a  point  value  to  the  selected  worst  case 
constituent  chemical  based  on  its  TWA  PEL  /  TLV.  The  P2  System  displays 
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these  points  on  the  HM  Substitution  Algorithm  Worksheet.  (Refer  to  Table  3 
for  point  allocations). 

Note:  If  two  or  more  potential  worst  case  constituent  chemicals  have  the  same 
TWA  PEL  /  TLV,  select  the  chemical  that  is  higher  in  percent  composition  for 
analysis.  If  two  or  more  potential  worst  case  constituent  chemicals  have  the 
same  TWA  PEL  /  TLV  and  the  same  percent  composition,  consultation  with 
appropriate  environmental,  safety,  and  health  personnel  is  required. 

Table  3.  Permissible  Exposure  Limits  /  Threshold  Limit  Values 
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B.  Medical  Effects  Evaluation 

Medical  effects  information  for  status  quo  and  substitute  materials  is  entered  into  the  P2 
System’s  System  Information  Module,  or  transferred  to  the  system  from  the  HSMS,  prior 
to  performing  risk  analyses.  This  information  should  include  both  acute  and  chromic 
health  hazards. 

There  are  five  condition  numbers  for  which  point  values  are  assigned,  based  on  each 
material’s  relative  degree  of  health  hazard;  there  is  also  an  option  to  indicate  that  no 
medical  effects  information  is  available.  The  P2  System  displays  these  points  on  the  HM 
Substitution  Algorithm  Worksheet  (Refer  to  Table  4  for  point  allocations). 
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Table  4.  Medical  Effects  Evaluation 


’  NttiBber 

Points 

0  , 

No  medical  effects  available 

0 

s  l  ■■ 

No  medical  effects,  such  as  nuisance  noise  and  nuisance 
odor 

0 

1,  2 

Temporary  reversible  illness  requiring  supportive  treatment, 
such  as  eye  irritation  and  sore  throat 

4 

'f-  'a 

Temporary  reversible  illness  with  a  variable  but  limited 
period  of  disability,  such  as  metal  fume  fever 

8 

I  4 

Permanent,  non-severe  illness  or  loss  of  capacity,  such  as 
permanent  eye  damage 

12 

;  5 

Permanent,  severe,  disabling,  irreversible  illness  or  death, 
such  as  asbestosis  and  lung  cancer 

16 

C.  Environmental  Impact  Attributes  Evaluation 

Status  quo  and  substitute  materials  and/or  their  worst  case  constituent  chemicals  are 
assessed  in  terms  of  environmental  impact  attributes,  based  on  the  various  reporting  and 
permitting  requirements  discussed  below.  Items  1, 2,  and  3  are  either  entered  into  the  P2 
System’s  System  Information  Module,  or  are  transferred  to  the  system  from  the  HSMS, 
prior  to  performing  risk  analyses.  Items  4  and  5  are  addressed  at  the  time  of  analysis  in 
the  Run  Analyses  Module.  The  P2  System  assigns  a  point  value  for  each  item  listed 
below.  These  points  are  displayed  on  the  HM  Substitution  Algorithm  Worksheet  (Refer 
to  Table  5  for  point  allocations). 

1 .  EPA  /  State  /  Locally  Regulated  HM  Lists  -  Identify  whether  a  material’s  worst 
case  constituent  chemical  is  listed  on  the  EPA  Title  III  “List  of  Lists,”  the  CAAA 
Class  I  (CFCs)  and  Class  II  (HCFCs)  lists,  and/or  other  EPA  /  State  /  Activity 
lists. 

2.  RCRA  Waste  Not  Otherwise  Listed  in  1  above  -  Identify  whether  a  material’s 
worst  case  constituent  chemical  is  on  the  RCRA  list  and  requires  a  separate  permit 
and  additional  training  for  waste  removal. 

3.  Federal  /  State  Permits  Required  -  Identify  whether  the  intended  use  of  a 
material  will  require  air  or  water  quality  permits,  or  will  be  subject  to  any  State 
Implementation  Plan  (SIP)  requirements. 

4.  Reportable  Quantities  (RQ)  -  Identify  whether  a  material’s  worst  case 
constituent  chemical  is  listed  on  the  EPA  Title  III  “List  of  Lists”  in  the  RQ 
columns  for  releases  of  extremely  hazardous  substances  as  regulated  by  EPCRA, 
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and  as  regulated  by  the  Comprehensive  Environmental  Response,  Compensation, 
and  Liability  Act  (CERCLA).  “Not  on  List”  and  “Unknown”  are  also  options 
available  in  the  P2  System,  and  are  selected  if  appropriate. 

5.  CAA  Permissible  Air  Emissions  -  Identify  whether  a  material’s  worst  case 
constituent  chemical  is  listed  in  the  Clean  Air  Act  (CAA)  (40  CFR  52.21  (b)  (23) 
and  (b)  (30))  for  Pollutant  and  Emission  Rates.  Also  refer  to  SIPs,  where  state 
reporting  requirements  may  be  more  stringent  than  those  of  the  CAA.  “Not  on 
List”  and  “Unknown”  are  also  options  available  in  the  P2  System,  and  are  selected 
if  appropriate. 


Table  5.  Environmental  Impact  Attributes 
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Step  3.  Establish  the  Hazard  Severity  Points  and  Hazard  Severity  Code 

The  P2  System  totals  the  point  values  assigned  to  status  quo  and  substitute  materials 
based  on  the  results  of  the  exposure  restrictions,  medical  effects,  and  environmental 
impact  attributes  evaluations.  These  totals  for  Material  A  and  Material  B  are  displayed 
on  the  HM  Substitution  Algorithm  Worksheet,  along  with  corresponding  HSCs.  The 
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lower  the  HSC  for  a  material,  the  greater  the  potential  for  that  material  to  impose  severe 
impacts  to  the  environment  and  human  health  and  safety.  These  codes  are  assigned  to 
materials  as  follows: 


Hazard  Severity  Point  Totals 

30  or  higher 

19-29 

10-18 

0-9 


Hazard  Severity  Code 

I 

II 

III 

IV 


Step  4.  Establish  the  Hazard  Probability  Code 

The  typical  weekly  duration  of  exposure  time  to  status  quo  and  substitute  materials  is 
entered  into  the  P2  System’s  Run  Analyses  Module  at  the  time  the  risk  analysis  is 
performed.  The  P2  System  displays  this  exposure  time  for  Material  A  and  Material  B  on 
the  HM  Substitution  Algorithm  Worksheet,  along  with  corresponding  HPCs.  The  longer 
the  weekly  expected  exposure  time  to  a  material,  the  greater  the  potential  for  that  material 
to  impose  severe  impacts  to  the  environment  and  human  health  and  safety.  These  codes 
are  assigned  to  materials  as  follows: 

Exposure  Time  (hours/weeki 
40  or  more 
20-39 
8-19 
1  -7 

Less  than  1 

Step  5.  Establish  the  Hazard  Risk  Index 

The  P2  System  automatically  calculates  HRIs  for  status  quo  and  substitute  materials 
based  on  the  HSC  and  HPC  generated  for  each  (Refer  to  Table  6  for  HRI  point 
allocations).  The  P2  System  displays  the  HRIs  for  Material  A  and  Material  B  on  the  HM 
Substitution  Algorithm  Worksheet.  The  lower  the  HRI  for  a  material,  the  greater  the 
potential  for  that  material  to  impose  severe  impacts  to  the  environment  and  human  health 
and  safety  (Refer  to  Table  7  for  a  detailed  interpretation  of  the  HRI). 


Hazard  Probability  Code 

A 

B 

C 

D 

E 
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Table  6.  The  Hazard  Risk  Index 
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Table  7.  Interpretation  of  the  HRI 


■DH 

High 

Death,  system  loss,  or  severe  environmental  damage 

2 

Serious 

Severe  injury,  severe  occupational  illness,  or  major 
S5^tem  or  environmental  damage 

3 

Moderate 

Minor  injury,  minor  occupational  illness,  or  minor 
system  or  environmental  damage 

{  4 

Low 

Less  than  minor  injury,  less  than  minor  occupational 
illness,  or  less  than  minor  system  or  environmental 
damage 

5 

Negligible 

Negligible  amount,  insignificant  impacts 

Step  6.  Flammable/Combustible  Liquids  Evaluation 

The  flash  points  (FPs)  and  boiling  points  (BPs)  for  status  quo  and  substitute  materials  are 
entered  into  the  P2  System’s  System  Information  Module,  or  are  transferred  to  the  system 
from  the  HSMS,  prior  to  performing  risk  analyses  (in  units  of  Fahrenheit,  Celsius,  or 
Kelvin).  A  material  with  a  low  FP  (below  73  °F)  and  a  low  BP  (below  100  °F)  may 
present  extreme  fire  and  explosion  hazards  as  compared  to  a  material  with  a  high  FP 
(above  73  “F).  Further,  when  a  material  packaged  in  an  aerosol  can  is  considered  as  a 
potential  substitute,  special  consideration  must  be  given  to  the  possibility  that  the  can’s 
contents  (i.e.,  propellants)  are  flammable. 

If  the  FP  and/or  BP  for  a  material  or  its  worst  case  constituent  chemical  is  not  available, 
“None  Listed”  is  selected  and  a  default  score  of  0  is  assigned  to  that  material  or 
constituent  chemical.  The  P2  System  uses  this  information  to  evaluate  the  flammability 
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and  combustibility  of  Material  A  and  Material  B  at  the  time  of  analysis,  and  displays  the 
point  values  on  the  HM  Substitution  Algorithm  Worksheet  (Refer  to  Table  8  for  point 
allocations). 


Table  8.  Flammable/Combustible  Liquids  Points 
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Step  7.  Personal  Protective  Equipment  Evaluation 

PPE  requirements  for  status  quo  and  substitute  materials  are  entered  into  the  P2  System’s 
System  Information  Module,  or  are  transferred  to  the  system  from  the  HSMS,  prior  to 
performing  risk  analyses.  There  are  ten  eondition  numbers  for  which  point  values  are 
assigned,  based  on  the  amount  of  PPE  required  for  the  safe  handling  and  use  of  eaeh 
material;  there  is  also  an  option  to  indicate  that  no  PPE  requirements  are  available.  The 
P2  System  displays  these  points  for  Material  A  and  Material  B  on  the  HM  Substitution 
Algorithm  Worksheet  (Refer  to  Table  9  for  point  allocations). 


29 


Table  9.  Personal  Protective  Equipment  Evaluation 


Description  ^ 

Points 

IWI 

No  PPL  requirements  available 

BB 

One  point  skin  protection  (either  taceshield,  gloves,  apron  or  bootees) 

I 

1  ^ 

Multiple  point  skin  protection  (one  or  more  combination  of  taceshield, 
gloves,  apron,  and/or  bootees) 

2 

1  S'- 

Eye  protection  only  (goggles  or  glasses) 

3 

4 

Eye  and  skin  protection  (combination  of  goggles  or  glasses  and  gloves, 
apron  and/or  bootees ) 

4 

5 

Respiratory  protection  (cartridge/canister  respirator,  one-halt  tace-piece  tor 
gas,  vapor,  and/or  particulate  contamination) 

5 

6 

Respiratory  and  eye  protection  (cartridge/canister  respirator,  tiill  tace-piece 
for  gas,  vapor,  and/or  particulate  contamination) 

6 

i-v-'- 

Respiratory,  eye  and  skin  protection  (cartridge/camster  respirator,  tull  tace- 
piece  for  gas,  vapor,  and/or  particulate  contamination,  and  gloves,  apron, 
and/or  bootees) 

7 

B 

Respiratory  and  eye  protection  (supplied  air  respirator  or  sell  contained 
breathing  apparatus) 

8 

9 

Respiratory,  eye  and  skin  protection  (combination  of  supplied  air  respirator 
or  self  contained  breathing  apparatus,  and  gloves,  apron,  and/or  bootees) 

9 

B 

Complete  protection  fsupplied  air  respirator  or  sell  contained  breathing 
apparatus  and  fiill  impervious  suit) 

10 

Step  8.  Volatility  Evaluation 

The  vapor  pressures  (VPs)  for  status  quo  and  substitute  materials  are  entered  into  the  P2 
System’s  System  Information  Module,  or  are  transferred  to  the  system  jfrom  the  HSMS, 
prior  to  performing  risk  analyses  (in  units  of  millimeters  mercury  at  70  °F).  A  material 
with  a  high  VP  is  likely  to  disperse  more  readily  into  the  environment  than  a  material 
with  a  low  VP,  and  poses  particularly  severe  health  hazards  when  used  in  a  confined 
work  area. 

If  the  VP  for  a  material  or  its  worst  case  constituent  chemical  is  not  available,  “None 
Listed”  is  selected  and  a  default  score  of  0  is  assigned.  The  P2  System  uses  this 
information  to  evaluate  the  volatility  of  Material  A  and  Material  B  at  the  time  of  analysis, 
and  displays  the  point  values  on  the  HM  Substitution  Algorithm  Worksheet  (Refer  to 
Table  10  for  point  allocations). 
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Table  10.  Volatility  Evaluation 
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Step  9.  Identify  the  Hazardous  Material  Selection  Factor 

The  P2  System  automatically  totals  the  point  values  assigned  to  status  quo  and  substitute 
materials  from  Steps  3,  6,  7,  and  8.  This  includes  HSC  elements,  flammability  / 
combustibility,  PPE  requirements,  and  volatility.  This  total  point  value  represents  the 
HMSF,  which  is  the  final  and  most  important  indicator  of  each  material’s  environmental, 
safety,  and  health  benefits.  The  P2  System  displays  these  factors  for  Material  A  and 
Material  B  on  the  HM  Substitution  Algorithm  Worksheet.  The  material  with  the  lower 
HMSF  represents  the  more  environmentally-sound  substitute,  and  is  also  displayed  at  the 
bottom  of  the  worksheet. 

Step  10.  Recommend  a  Substitute  Material 

The  P2  System  displays  the  material  with  the  lower  HMSF  as  the  more  environmentally- 
sound  material  at  the  bottom  of  the  HM  Substitution  Algorithm  Worksheet.  However, 
other  factors  must  be  considered  before  recommending  a  material  with  a  low  score  as  a 
feasible  substitute  for  an  existing  HM.  The  HRI  must  be  taken  into  account  before 
recommending  a  substitute  material.  A  material  with  a  low  HMSF,  but  with  a  low  HRI, 
should  not  be  recommended  as  a  P2  alternative,  because  potential  risks  to  the 
environment  and  human  health  and  safety  are  likely  to  be  more  severe  than  those  of  the 
existing  situation. 
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Shelf  life  considerations  must  also  be  taken  into  account  prior  to  recommending  a 
substitute  material.  For  example,  a  substitute  material  should  not  replace  a  status  quo 
material  if  its  shelf  life  is  significantly  shorter,  as  the  potential  for  increased  costs  (i.e., 
procurement,  transportation,  disposal,  etc.)  is  likely  to  result.  VOC  content  should  be 
taken  into  account  before  recommending  a  substitute  material,  where  applicable.  For 
example,  recommending  a  paint  substitute  with  a  VOC  content  significantly  higher  than 
that  of  the  existing  HM  may  not  be  feasible  because  of  regulatory  compliance  issues, 
more  frequent  applications,  increased  costs,  etc.  Further,  the  specific  gravities  of  the 
materials  should  be  considered  prior  to  recommending  a  substitute,  as  a  material  with  a 
specific  gravity  less  than  1 .0  may  present  greater  fire  hazards  as  compared  to  a  material 
with  a  specific  gravity  greater  than  1.0. 

Finally,  chemical  characteristics  should  be  taken  into  account  before  recommending  a 
substitute  material.  Properties  to  consider  include  stability,  reactivity  with  other 
chemicals  (i.e.,  is  the  material  an  oxidizer  or  is  it  corrosive),  and  solubility  in  water  and 
other  media.  Further,  any  organic  chemicals  in  a  potential  substitute  material  should  be 
identified  as  either  aromatic  or  aliphatic,  and  considered  in  terms  of  potential  fire  and 
explosion  hazards. 


3.2.3  The  NAVFAC  P-442  Economic  Analysis  Model 

The  P2  System  performs  economic  analyses  by  applying  the  NAVFAC  P-442  Economic 
Analysis  Model  to  status  quo  and  substitute  processes  or  materials.  This  Model  is  an 
iterative  procedure  that  assists  with  the  investment  decision-making  process  by  qualifying 
and  quantifying  the  circumstances  affecting  an  investment  decision.  The  Model 
systematically  investigates  and  relates  all  LCC  and  benefit  implications  (direct,  indirect, 
externalities,  etc.)  in  achieving  an  objective(s),  to  identify  cost-effective  P2  alternatives. 
The  impacts  of  alternative  actions  are  clarified  by  exploring  all  reasonable  means  to 
satisfy  an  objective,  documenting  all  costs  and  benefits,  and  testing  the  uncertainties. 

The  NAVFAC  P-442  Economic  Analysis  Model  is  applied  to  status  quo  and  substitute 
processes  or  materials  to  identify  those  alternatives  that  will  provide  the  most  benefits  or 
outputs  for  the  least  resources  or  inputs  to  be  expended.  The  Model  provides  two 
economic  analysis  formats,  depending  on  the  type  of  investment  proposal  under  analysis; 

1 .  The  Type  I  format  is  selected  when  evaluating  potential  process  changes  to 
determine  whether  an  existing  situation  should  be  changed  to  take  advantage 
of  dollar  savings  available  through  another  alternative. 

2.  The  Type  11  economic  analysis  format  is  selected  when  evaluating  potential 
material  substitutions  to  determine  which  of  several  P2  alternatives  would 
most  economically  satisfy  an  unmet  need  or  a  deficiency. 
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3.2.3.1  The  NAVFAC  P-442  Type  I  Economic  Analysis  Format 

The  Type  I  economic  analysis  format  compares  status  quo  and  substitute  processes  in 
terms  of  the  Savings  to  Investment  Ratio  (SIR),  which  represents  the  amount  of  savings 
generated  by  each  dollar  of  investment.  The  following  sections  provide  a  step-by-step 
procedure  for  using  this  format. 

Step  1.  General  Information 

The  following  information  will  appear  on  the  Type  I  economic  analysis  worksheet  for 
status  quo  and  substitute  processes: 

A.  Process/Equipment  Name 

B.  Economic  Life 

C.  Annual  Interest  Rate 

Item  A  is  either  entered  into  the  P2  System’s  System  Information  Module,  or  is 
transferred  to  the  system  from  the  HSMS,  prior  to  performing  economic  analyses.  Items 
B  and  C  are  entered  into  the  P2  System’s  Run  Analyses  Module  at  the  time  of  analysis. 
The  P2  System  defaults  to  a  five  year  economic  life  and  a  6.65%  interest  rate.  These 
entries  may  be  changed  as  necessary  to  meet  the  specific  requirements  of  each  individual 
analysis. 

Step  2.  Economic  Information 

The  P2  System  contains  two  fields  for  entry  of  economic  data  into  the  Run  Analyses 
Module,  material  annual  costs  and  PPE  costs.  At  the  time  of  analysis,  all  recurring 
annual  costs  associated  with  status  quo  and  substitute  processes  are  entered  into  the 
material  annual  cost  data  field  (i.e.,  procurement,  transportation,  operation  and 
maintenance,  etc.),  with  the  exception  of  PPE  costs.  Annual  PPE  costs  are  entered 
separately;  this  information  includes  quantities  of  each  type  of  required  PPE,  a 
description  of  each  type  of  PPE  (i.e.,  neoprene  gloves,  safety  glasses,  etc.),  unit  price  for 
each  type  of  PPE,  and  total  price  for  each  type  of  PPE.  The  number  of  employees  for 
which  PPE  must  be  purchased  and  worn  is  also  entered  into  the  Run  Analyses  Module. 
The  P2  System  calculates  the  total  PPE  cost  per  employee,  and  the  total  PPE  cost, 
accordingly.  The  total  recurring  annual  costs  for  status  quo  and  substitute  processes  are 
calculated  by  the  P2  System  as  the  sum  of  material  armual  costs  and  PPE  costs,  and  are 
displayed  on  the  worksheet  as  annual  costs. 

The  initial  investment  cost  of  the  proposed  alternative  must  also  be  entered  into  the  P2 
System’s  Run  Analyses  Module  at  the  time  of  analysis.  This  information  is  entered  into 
the  initial  cost  field,  and  may  include  costs  for  R&D,  facility  investment,  design 
engineering,  design  support,  etc.  Other  costs  which  should  be  considered  when 
identifying  initial  investment  costs  include  working  capital  changes;  the  value  of  existing 
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assets  to  be  used,  replaced,  or  eliminated;  and  residual  or  terminal  value.  This 
information  will  appear  on  the  Type  I  economic  analysis  worksheet  at  time  zero. 

Step  3.  Discounted  Cost  Savings 

The  P2  System  calculates  the  difference  between  the  recurring  annual  costs  of  status  quo 
and  substitute  processes.  This  differential  cost  is  evaluated  by  a  discount  factor,  which 
accounts  for  the  economic  life  and  interest  rate  specified  for  the  economic  analysis.  The 
discoimt  factor  translates  the  expected  costs  and  benefits  of  status  quo  and  substitute 
processes  over  the  comse  of  the  economic  life  into  its  present  value  (Refer  to  NAVFAC 
P-442  Economic  Analysis  Handbook,  Appendix  C,  for  discount  factors).  The  result  of 
this  calculation  is  the  Discounted  Cost  Savings,  or  the  Net  Present  Value  (NPV)  of 
Savings. 

Step  4.  The  Savings  to  Investment  Ratio  (SIR) 

The  final  calculation  generated  by  the  P2  System  is  the  SIR.  This  ratio  represents  the 
amount  of  savings  generated  by  each  dollar  of  investment  in  a  proposed  alternative.  The 
SIR  is  equal  to  the  Discounted  Cost  Savings,  or  NPV  of  Savings,  divided  by  the  present 
value  of  the  initial  investment  for  the  proposed  alternative,  less  the  present  value  of  any 
residual  or  terminal  value  (NPV  of  Investment).  The  SIR  is  displayed  on  the  Type  I 
economic  analysis  worksheet,  and  indicates  the  more  cost-effective  process  of  the  two 
analyzed.  If  the  SIR  is  greater  than  one,  the  proposed  alternative  is  preferred  because  its 
annual  savings  will  exceed  the  cost  of  implementation. 

The  SIR  calculated  for  each  individual  economic  analysis  should  be  used  to  calculate  the 
discoxmted  payback  period,  which  determines  how  quickly  cost  savings  will  accrue  upon 
implementation  of  a  proposed  alternative.  Payback  is  achieved  when  the  total 
accumulated  present  value  savings  are  sufficient  to  offset  the  discounted  investment  cost 
of  a  proposed  alternative.  The  payback  period  is  calculated  by  determining  when  the  SIR 
would  be  equal  to  one  for  a  given  analysis,  using  Appendix  C  of  the  NAVFAC  P-442 
Economic  Analysis  Handbook. 

Step  5.  The  Recommendations  Field 

The  P2  System  features  an  optional  recommendations  field,  accessible  while  entering 
economic  data  into  the  Run  Analyses  Module  for  either  the  status  quo  or  the  substitute 
processes.  This  field  allows  the  user  to  identify  the  more  cost-effective  process,  to 
address  assumptions  and/or  engineering  estimates  made  while  performing  the  economic 
analysis,  and/or  to  describe  the  individual  costs  factoring  into  the  analysis.  This 
information  is  displayed  at  the  bottom  of  the  output  reports,  whieh  may  be  viewed  on  the 
screen,  printed,  or  saved  to  a  file.  Refer  to  Appendix  C  for  examples  of  the  NAVFAC  P- 
442  Type  I  economic  analysis  worksheets. 
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3.2.3.2  The  NAVFAC  P-442  Type  II  Economic  Analysis  Format 


The  Type  II  economic  analysis  format  compares  status  quo  and  substitute  materials  in 
terms  of  their  Net  Present  Value  (NPV)  costs,  which  represent  all  costs  associated  with 
materials  in  terms  of  today’s  dollars.  The  following  sections  provide  a  step-by-step 
procedure  for  using  this  format. 

Step  1.  General  Information 

The  following  information  will  appear  on  the  Type  II  economic  analysis  worksheet  for 
status  quo  and  substitute  materials: 

A.  Material  Name 

B.  Economic  Life 

C.  Annual  Interest  Rate 

Item  A  is  either  entered  into  the  P2  System’s  System  Information  Module,  or  is 
transferred  to  the  system  from  the  HSMS,  prior  to  performing  economic  analyses.  Items 
B  and  C  are  entered  into  the  P2  System’s  Run  Analyses  Module  at  the  time  of  analysis. 
The  P2  System  defaults  to  a  five  year  economic  life  and  a  6.65%  interest  rate.  These 
entries  may  be  changed  as  necessary  to  meet  the  specific  requirements  of  each  individual 
analysis. 

Step  2.  Economic  Information 

The  P2  System  contains  two  fields  for  entry  of  economic  data  into  the  Run  Analyses 
Module,  material  annual  costs  and  PPE  costs.  At  the  time  of  analysis,  all  recurring 
aimual  costs  associated  with  status  quo  and  substitute  materials  are  entered  into  the 
material  annual  cost  data  field  (i.e.,  procurement,  transportation,  operation  and  support, 
maintenance,  etc.),  with  the  exception  of  PPE  costs.  Annual  PPE  costs  are  entered 
separately;  this  information  includes  quantities  of  each  type  of  required  PPE,  a 
description  of  each  type  of  PPE  (i.e.,  face  shield,  air  line  respirator,  etc.),  unit  price  for 
each  type  of  PPE,  and  total  price  for  each  type  of  PPE.  The  number  of  employees  for 
which  PPE  must  be  purchased  and  worn  is  also  entered  into  the  Run  Analyses  Module. 
The  P2  System  calculates  the  total  PPE  cost  per  employee,  and  the  total  PPE  cost, 
accordingly.  The  total  recurring  annual  costs  for  status  quo  and  substitute  materials  are 
calculated  by  the  P2  System  as  the  sum  of  material  annual  costs  and  PPE  costs,  and  are 
displayed  on  the  worksheet  as  annual  costs. 

Step  3.  Discount  Costs 

The  P2  System  evaluates  the  recurring  annual  costs  of  status  quo  and  substitute  materials 
by  a  discount  factor,  which  accounts  for  the  economic  life  and  interest  rate  specified  for 
the  economic  analysis.  This  discount  factor  translates  the  expected  costs  and  benefits  of 
status  quo  and  substitute  materials  over  the  course  of  the  economic  life  into  its  present 
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value  (Refer  to  the  NAVFAC  P-442  Economic  Analysis  Handbook,  Appendix  C,  for 
discount  factors).  The  results  of  these  calculations  are  the  Discount  Costs,  or  the  NPV 
costs. 

Step  4.  The  Net  Present  Value  Costs 

The  final  calculations  generated  by  the  P2  System  are  the  NPV  costs.  These  costs 
represent  the  discounting  of  all  cost  elements  for  status  quo  and  substitute  materials  as 
they  occur.  The  two  NPV  costs  are  displayed  on  the  Type  II  economic  analysis 
worksheet,  and  indicate  the  more  cost-effective  material  of  the  two  analyzed.  The 
material  with  the  lower  NPV  cost  is  preferred  because  it  will  result  in  a  greater  annual 
budget  reduction. 

Step  5.  The  Recommendations  Field 

The  P2  System  features  an  optional  recommendations  field,  accessible  while  entering 
economic  data  into  the  Run  Analyses  Module  for  either  status  quo  or  substitute  materials. 
This  field  allows  the  user  to  identify  the  more  cost-effective  material,  to  address 
assumptions  and/or  engineering  estimates  made  while  performing  the  economic  analysis, 
and/or  to  describe  the  individual  costs  factoring  into  the  analysis.  This  information  is 
displayed  at  the  bottom  of  the  output  report,  which  may  be  viewed  on  the  screen,  printed, 
or  saved  to  a  file.  Refer  to  Appendix  C  for  examples  of  the  NAVFAC  P-442  Type  II 
economic  analysis  worksheets. 


3.3  Interpretation  of  the  Risk  and  Economic  Analyses  Results 

For  risk  analyses,  the  P2  System  ultimately  calculates  HRIs  and  HMSFs  for  status  quo 
and  substitute  materials.  The  Type  I  economic  analysis  format  yields  SIRs  for  status  quo 
and  substitute  processes,  and  the  Type  II  economic  analysis  format  yields  NPV  costs  for 
status  quo  and  substitute  materials.  Combined,  these  results  must  be  compared  and 
evaluated  to  select  those  cost-effective  alternatives  that  pose  the  least  risks  to  the 
environment  and  human  health  and  safety. 

When  evaluating  the  results  of  risk  and  economic  analyses,  HRIs  and  HMSFs  take 
priority  over  SIRs  or  NPV  costs.  In  general,  materials  with  high  costs,  and  high  HRIs 
and  low  HMSFs  are  carefully  compared  to  materials  with  low  to  moderate  costs,  and  low 
to  moderate  HRIs  and  moderate  to  high  HMSFs.  That  is,  substitute  processes  or 
materials  are  not  selected  as  replacements  for  existing  HMs  based  solely  on  the  results  of 
risk  analyses,  because  implementing  an  alternative  that  would  incur  higher  costs  relative 
to  the  existing  situation  is  not  economically  efficient.  The  objective  of  Phase  II  is  to 
select  the  least  hazardous  alternatives  that  will  provide  the  most  results  or  outputs  for  the 
least  resources  or  inputs  to  be  expended  upon  implementation. 
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3.4  Decision  Authority  Approval 

Decision  authority  approval  is  required  before  environmentally-sound,  cost-effective 
substitutes  identified  using  the  P2  System  can  be  implemented.  Approval  is  granted 
based  on  a  review  of  output  reports  generated  by  the  P2  System  for  risk  and  economic 
analyses,  which  either  support  or  discount  the  environmental  and  economical  feasibility 
of  a  potential  substitute  material.  In  most  cases,  approval  will  come  from  the  engineering 
staff  of  the  cognizant  System  Command  or  Acquisition  Program.  Local  level  approval  is 
required  for  potential  substitutes  not  governed  by  specifications  or  technical 
requirements,  for  example,  cleaning  supplies  for  janitorial  services  or  carpenter’s  glue. 

If  a  potential  substitute  material  fails  to  receive  decision  authority  approval,  return  to 
Phase  I  to  identify  another  technically-feasible  substitute.  If  one  or  more  potential 
substitutes  are  approved,  proceed  to  Phase  III  of  the  HM  Substitution  Process  to 
implement  the  substitute(s). 


3.5  Phase  II  Summary 

The  purpose  of  Phase  II  in  the  HM  Substitution  Process  is  to  select  environmentally- 
sound,  cost-effective  substitutes  for  existing  HMs.  Phase  II  begins  with  the  collection  of 
environmental,  safety,  health,  and  economic  data  for  status  quo  and  substitute  materials. 
This  information  is  most  readily  obtained  from  MSDSs  and  manufacturers  or  vendors, 
and  is  entered  into  the  P2  System.  The  P2  System  performs  risk  analyses  using  the  HM 
Substitution  Algorithm  to  evaluate  materials  and  their  relative  hazards  to  the  environment 
and  human  health  and  safety.  The  system  also  applies  the  NAVFAC  P-442  Economic 
Analysis  Model  to  status  quo  and  substitute  processes  or  materials  to  evaluate  the 
economic  efficiency  of  replacing  an  existing  HM  with  a  proposed  substitute.  The 
combined  results  of  risk  and  economic  analyses,  the  HRIs,  HMSFs,  SIRs,  and  NPV  costs, 
are  then  assessed  to  select  most  the  environmentally-sound,  cost-effective  alternatives  for 
implementation. 
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CHAPTER  4 


IMPLEMENTING  THE  RESULTS  OF  THE  SUBSTITUTION  PROCESS 


4.0  Introduction 

Phase  III,  the  final  phase  of  the  substitution  process,  incorporates  the  three  potential 
outcomes  of  the  substitution  process: 

•  Eliminating  the  existing  HM  because  it  is  not  operationally  necessary 
(no  replacement), 

•  Retaining  the  existing  HM  because  substitution  is  not  technically,  or 
economically  feasible,  or 

•  Adopting  a  substitute  material  that  is  a  technically  and  economically 
feasible  replacement  for  the  existing  HM. 


Figure  5,  below,  shows  the  progression  of  events  undertaken  in  the  implementation  phase 
of  the  substitution  process.  The  primary  focus  is  disseminating  information  concerning 
the  results  of  the  process,  and  changing  technical  documents  governing  the  material  or 
process.  Note  that  regardless  of  the  outcome  of  the  substitution  process,  the 
implementing  elements  of  Phase  III  are  the  same. 

Figure  5.  Flow  Chart  of  Phase  HI:  Implementing  the  Results  of  the  Substitution 
Process 
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4.1  Eliminate  the  Material  or  Process 


When  a  HM  can  be  withdrawn  from  use  without  operational  impacts,  that  material  can  be 
eliminated,  along  with  any  associated  process.  Since  the  material  is  being  eliminated, 
there  is  no  need  to  apply  the  HM  Substitution  Algorithm  or  conduct  an  economic 
analysis.  However,  an  economic  analysis  may  be  performed  to  document  pollution 
prevention  savings  that  result  from  the  elimination  of  the  material.  The  following  steps 
are  taken  to  formalize  the  deletion  of  the  material  and/or  process: 

1 .  Deleting  references  to  the  material  or  its  specifications  in  technical 
documents  such  as  Maintenance  Record  Cards  (MRC’s)  and  other 
publications. 

2.  Notifying  NAVSUP  that  the  material  is  no  longer  necessary.  NAVSUP 
will  modify  the  SHML  accordingly,  delete  the  stock  numbers  for  the 
material,  and  stop  any  automated  procurements  of  the  material. 

3.  Notifying  other  System  Commands,  Acquisition  Programs  and  activities 
that  the  material/process  is  no  longer  authorized  for  use.  New  systems 
or  processes  will  not  be  allowed  to  use  the  material  unless  a  imique 
need  for  it  is  identified. 

4.  If  the  material  is  only  used  locally,  delete  it  from  the  AUL  and  eliminate 
its  local  stock  number.  Make  sure  any  local  directives  or  instructions 
calling  for  the  use  of  the  material  are  modified  appropriately. 

A  typical  example  of  a  material  eliminated  for  lack  of  operational  impact  (local  level) 
would  be  insect  repellent  sprayed  at  recreational  areas.  The  insect  repellent  can  be 
eliminated  along  with  the  process  of  spraying  it  prior  to  events  held  at  the  recreational 
site.  Individuals  would  then  be  cautioned  (in  notification  of  events  held  at  the 
recreational  area)  to  bring  personal  insect  repellents,  if  they  feel  the  need.  Any  local 
instructions,  service  contracts  for  the  spraying,  or  standing  orders  to  spray  the  recreation 
area  would  need  to  be  changed  to  reflect  these  changes. 


4.2  Retain  the  Material 

If  a  material  with  a  valid  operational  requirement  cannot  be  eliminated  or  replaced  with  a 
substitute,  it  must  be  retained.  The  decision  to  retain  an  existing  HM  should  be  followed 
by  an  examination  of  current  engineering,  management  and  PPE  governing  its  use. 
Adequate  controls  are  necessary  to  ensure  that  use  of  the  existing  HM  does  not  endanger 
the  health  and  safety  of  personnel  or  harm  the  environment.  If  the  current  controls  can  be 
improved  or  enhanced,  immediate  action  should  be  taken  to  do  so. 

Following  any  changes  to  HM  controls,  documents  governing  them  will  need  to  be 
modified  appropriately.  Instructions,  technical  manuals  or  specifications  that  describe  the 
current  system  of  controls  must  be  updated  to  reflect  any  changes. 
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Mission  critical  ODSs  provide  a  good  example  of  HMs  that  must  be  retained  for  use,  but 
with  stringent  controls.  In  response  to  the  phase-out  of  ODS  production,  the  Navy  has 
published  its  policies  and  procedures  for  compliance  in  Chapter  6  of  OPNAVINST 
5090.  IB  “Management  of  Ozone  Depleting  Substances.”  Procurement  of  ODSs  for  non¬ 
mission  critical  uses  is  prohibited,  and  mission  critical  uses  require  strict  management 
oversight  (demand  quantity  reporting,  review  of  practices,  recycling,  recovery,  etc.). 


4.3  Substitution  Initiated 

Substitution  of  a  less  or  non-hazardous  material  for  an  existing  HM  is  the  usual  outcome 
of  the  substitution  process.  When  a  technically  and  economically  viable  substitute 
material  has  been  approved  for  use,  two  things  have  to  happen.  First,  the  HM  being 
replaced  must  be  eliminated  following  the  guidance  in  section  4. 1  above.  Second,  the 
following  actions  must  be  taken: 

•  specifications  for  the  new  material  must  be  developed  and  published, 

•  new  stock  numbers  for  the  material  must  be  obtained  and  published, 

•  references  and  technical  manuals  must  be  changed  to  include  the  new 
material, 

•  other  System  Commands  and  Acquisition  Programs  must  be  notified  of 
the  material  change,  and 

•  users  must  be  notified  that  the  new  material  has  been  authorized  for 
use. 

If  the  material  is  already  in  the  Federal  Supply  System  and/or  already  meets  an  existing 
specification,  specifications  and  stock  numbers  will  already  be  in  place,  simplifying  the 
implementation  process. 

When  a  substitution  is  made  at  the  local  level,  for  locally  controlled  materials  or 
processes,  the  implementation  is  analogous  to  the  description  above.  However,  the 
documents  affected  will  be  locally  controlled,  and  are  unlikely  to  involve  changes  to 
specifications.  For  example,  substituting  water-based  exterior  house  paint  for  oil-based 
paints  at  family  housing  should  require  changes  only  to  locally  controlled  documents 
pertaining  to  procedures  for  house  painting.  New  local  stock  numbers  may  be  required, 
and  painters  need  to  be  notified  that  only  water-based  paints  are  allowed  for  exterior  use 
in  the  family  housing  areas.  Notification  of  Systems  Commands  and  Acquisition 
Programs  is  (obviously)  unnecessary. 

For  an  example  of  the  actions  necessary  to  implement  a  substitution  Navy-wide,  see  the 
second  part  of  Appendix  A,  “Substitutes  for  Dry  Cleaning  and  Degreasing  Solvent.” 
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APPENDIX  A 

EXAMPLES  OF  TECHNICAL  CONSIDERATIONS 
IN  THE  SUBSTITUTION  PROCESS 


EXAMPLES  OF  TECHNICAL  CONSIDERATIONS 
IN  THE  SUBSTITUTION  PROCESS 

Technical  considerations  in  the  substitution  process,  as  stated  in  Chapter  2,  can  be 
complex.  For  this  reason,  substitutes  that  already  meet  the  specifications  for  a  particular 
application  are  preferred.  Two  examples  of  substitution  efforts  are  included  in  this 
Appendix  that  illustrate  this  point: 


Example  1.  Substitutes  for  Lubricants  Containing  CFCs  or  Lead 

Pages  A-3  through  A-6  contain  a  Pollution  Prevention  Opportunity  Data  Sheet  from  the 
Tri-Service  Pollution  Prevention  Opportunity  Handbook  (NFESC  SP-2003-ENV)  that 
addresses  potential  substitutes  for  lubricants  containing  CFCs  and/or  lead.  Many  of  the 
potential  substitutes  listed  are  known  to  meet  certain  specifications.  Fore  example,  in  the 
table  on  page  A-5,  Break  Free  CLP  is  known  to  meet  MIL  SPEC  L-63460.  Therefore, 
only  local  approval  is  necessary  to  make  the  “within  specification”  substitution  of  this 
product  for  one  containing  CFCs.  Note  that  from  an  economic  standpoint,  this  substitute 
may  cost  more  than  the  product  currently  in  use.  However,  due  to  the  production  ban  on 
CFC’s,  continuing  to  use  a  product  containing  CFC’s  may  be  impossible. 


Example  2.  Substitutes  for  Dry  Cleaning  and  Degreasing  Solvent 
(FED-SPEC  P-D-680  Type  II) 

The  Navy’s  Hazardous  Material  Afloat  Program  initiated  efforts  to  reduce  or  eliminate 
dry  cleaning  solvent  as  chronicled  in  the  “Excerpts  From  Pollution  Prevention  Afloat 
Reduction  of  P-D-680  Type  II  in  Planned  Maintenance  System,  1994”  reprinted  here 
starting  on  page  A-7.  This  document  illustrates  the  need  to  identify  teehnical 
requirements  that  drive  the  use  of  a  particular  HM,  as  well  as  the  complexity  and 
difficulty  of  identifying  and  testing/evaluating  potential  substitutes.  Some  of  the 
substitution  efforts  described  have  been  implemented,  and  more  are  underway  as  part  of  a 
Joint  Service  initiative  to  minimize  petroleum  distillate  solvents  for  military  applications. 
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TIU-SERVICE  POLLUTION  PRiX-ENTON  OPPORTUTsTn'  DATA  SHEET 


SUBSTITUTE  LU'BRICANTS  (NON-LE.AD,  NON-OZONE-DEPLETING 
SL^ST.A.\CES) 

RevisioD:  1/96 

Process  Code:  Na\->’:  N/A;  Air  Force:  N/A;  .Army:  N/A 

Subsrifute  for:  Lead  Based  or  Ozone  Depleting  Substances 

Applicable  EPCR.A  Targeted  Constituents:  Lead,  Ozone-Depleting  Subriances 

Overview:  Substitute  lubricants  that  contain  no  or  reduced  amounts  of  lead,  ozone- 

depleting  compounds,  or  other  hazardous  or  toxic  substances  are 
preferable  over  conventional  formulations,  because  they  reduce  the 
consumption  and  disposal  of  these  harmiu]  substances. 

Hazardous  and  toxic  compounds  should  be  avoided  in  products  where 
possible,  or  a  formulation  that  uses  reduced  amounts  of  these  compounds 
should  be  employed.  Product  content  is  checked  using  the  material  safety 
data  sheet  (MSDS).  In  Section  II  of  the  MSDS,  chemical  components  and 
their  percentage  (or  range  of  percentage)  of  the  product  is  presented.  By 
comparing  MSDSs  for  multiple  products  v,-ith  the  same  MIL  SPEC  and 
.  NSN,  a  more  emoronmentally  fe'endly  product  may  be  selected.  As  a 
starting  point,  the  list  of  hazardous  and  toxic  compounds  that  should  be 
avoided  include  the  ozone-depleting  compounds  (ODCs)  and  the  "EPA 
1 7"  list  Both  of  these  lists  are  presented  below. 

Ozone-Depleting  Compounds 
Trichlorofluoromethane  (CFC-1 1) 

Dichlorodifluoromethane  (CFC-12) 

Trichlorotiiiluoroethane  (CFC-1 13) 

Dichlorotctrafluorocthane  (CFC-1 14) 

Chloropeniailuoroethane  (CF  C- 1 1 5) 

Bromochlorodifluoromcthane  (H^on  121 1) 

Bromotiifluoromethane  (Halon  1301) 

Dibromotetrailuoroethane  (Halon  2402) 

Chlorotrifluoromcthane  (CFC-1 3) 

Pcntacblorofluorocthanc  (CFC-1 1 1) 

Tctrachlorodifluorocthane  (CF.C-1 1 2) 

Hcptachlorofluoropropanc  (CFC-21 1) 

Hcxachlorodifluoropropane  (CFC-21 2) 

Pentachlorotrifluoropropanc  (CFC-21 3) 

Tetrachlorotctrailuoropropane  (CFC-21 4) 

Tricbloropcntafluoropropane  (CFC-21 5) 

Dichlorohexafluoropropane  (CFC-21 6) 

Chlorohcpiafluoropropane  (CFC-21 7) 

Carbon  Tetrachloride 
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Tnchloroc'Jiinc 

DichJo'ofluoromcUianc  (HCFC-21) 

Chlorodifluoromcihane  (HCFC-22) 

Tetr2chlorofluorociha.nc  (HCFC-I21) 

THchJorodifluorocihajie  (HCFC-122) 

Dichlorourifluorocihane  (HCFC-123) 

ChJorotcirafluorocihaxic  ^CFC- 1 24) 

TnchJorofluoroethanc  (KCFC-1 3 1 ) 

DichJorodiiluorocihane  (HCFC-1 32) 

ChJoroTifluoroeihajie  (KCFC-l  33) 

DichJorofluorocLhanc  (HCFC-141) 

CrJorodiiTuoro^thane  (HCFC-1 42) 

EPA  17T,iNt 
Benzene 

Cadmium  and  compounds 
Carbon  Tetrachloride 
Chloroform 

Chromium  and  compounds 
Cyanides 

•  Dichloromethane 
•  Lead  and  compotmds 
Mercury  and  compounds 
Methyl  Ethyl  Ketone 
Methyl  Isobutyl  Ketone 
Nickel  and  compounds 
•  Tetrachloroethylene 
Toluene 
Trichloroethane 
Trichloroethylene 
Xy!ene(s)  •  ‘  , 

Note;  The  number  in  parentheses  is  the  haJocarbon  number  formula. 

-  Potentially  applicable  substitute  lubricants  are  presented  below.  MIL 
SPEC  approval  where  kno%vn  is  presented. 
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Materials 

Compatibility’: 

Safety  and  Health: 


MIL  SPEC 

Product 

NSN 

Comment 

N/A 

BreaJ<  Free  CLP 

9150-01-05-*- 

Substitute  for 

(Non-Chlorinaied 

6453  (Liquic) 

genera)  purpose 

in  US  since  April 

6850-00-105- 

lubricants  and 

1993)  BreaL- Free, 
Inc. 

3089  (.Aerese!) 

corrosion 

prevention 

N/A 

Cleveland  Maim: 

9150-00-823- 

©DC-Free 

No.  81246 

Silicone 

Lubrica.m 

7860 

Substirjte 

N/A 

Borden  Inc. 

9150-00-823- 

ODC-Free 

Lubrioiring 
Coinpound  13*^9 
Silicone  Lube 

7860 

Substirjte 

L-23398D  Amend 

Molykote  3402C 

9150-00-I4:. 

1 ,  Type  I  and  11 

(Low  Lead)  Dow 

9361 

L-460]0DT>pe 

^099  Solid  Film 

Low  VOC,  Lead- 

III 

Lubricant 

Free  Dry  Film 

Sandstrom 

Products  Co. 

L-460l0DT\pe 

Everlubt  9002 

Low  VOC,  Lead- 

III 

L-46147A 

L-46147B  Ts-pe 

III 

Solidfilm 

Lubricant  E/M 
Corporation 

No  Lead-Free 
Substitute 
Available 
Available  Soon; 
Contact:  Ms.  • 
Ellen  Purdy 
Belvoir,  DSN 
654-3722  '  ^ 

Free  Diy  Film 

L-63460 

Brealc  Free  cLp 

Non-Chlorinated 

(Liquid) 

9150-01-054- 

6453* 

Non-Chlorinated 

C-81302 

Bre^  Free  CLP 
Non-Chlorinated 
(Aerosol)  . 

6850-00-105- 

3084 

Non-Chlorinated 

N/A 

The  concctns  vary  uith  ibe  type  of  lubricants  beirg  used.  Proper  personal 
protective  equipment  should  be  used,  if  needed.  Consult  your  local 
health  and  safety  personnel,  and  the  appropriate  MSDS  prior  to  making  a 
substitution. 


A-5 


TRJ-SERVICE  POLLUTION  PREVENTION  OPPORTUNITY  DATA  SHEET 


Benefits: 


The  benefits  of  using  environmentally  preferable  products  arc  a^  follows: 

•  Reduced  consumption  of  hazardous  substances, 

•  Reduced  worker  exposure  to  hazardous  substances,  and 

•  Wastes  generated  by  product  use  may  not  be  classified  as  hazardous 

wastes 


Disadvantages:  •  Substirute  lubricants  may  cost  more 

•  More  of  a  substirute  lubricant  may  be  required  to  do  the  same  job  as  the 
original  lubricant 


Economic  Analysis:  Economics  depends  upon  the  substitute  lubricant  chosen.  An  economic 

analysis  should  compare  the  cost  of  the  environmentally  friendly  product 
to  the  pre\iousIy  used  product.  The  analysis  should  account  for  different 
product  consumption  rates  (i.e.,  used  to  take  1  ounce  of  spray,  now  it 
requires  2  ounces),  and  for  different  labor  amounts  required  to  use  the 
product 

Approval 

Authority:  Navy:  Approval  is  controlled  locally  and  should  be  implemented  only 

after  engmeering  approval  has  been  granted.  Major  claimant  approval  is 
not  reqvured. 


Points  of  Contact:  Luis  Rey'cs 

Code  422 

Naval  Facilities  Engineering  Service  Center 
1100  23rd  Ave, 

Port  Hueneme,  CA  93043-43.70 

(805)  982-6514,  DSN  551-6514;  Fax  (805)  982-4832 


Vendors: 


Vendors  should  be  consulted  regarding  their  p.-oduct  lines  to  see  if  they  are 
developing  environmentally  preferable  products.  Most  companies  are 
devclopmg  alternative  products  and  are  working  v.-ith  the  DOD  to  obtain 
MIL  SPEC  and  QPL  approval.  Vendor  names  are  readilv  obtained  from 
the  MSDS. 
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AUGUST  1994 


Developed  by 

Naval  Sea  Systems  Commc 
Ship  En\ironmental  Engineerin 

(Code  03V,) 
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N 


executive  SU'>DIARY 


<.,h,.-.  ,•  I-  sf'ipbosfi  workplace.  Solvents  are  one  class  of  shipboard  HM  for  which 
bsliluuon/eliminalion  will  result  in  a  significant  reduction  of  haaards  to  the  environment  and 
personnel  ufely  and  health.  Based  upon  the  recommendations  of  the  Fleet  Commanders  in 
S  '-  ’  e  r  Operations  (N45).  the  Navy  Environmental  Health  Center  and  t^e 

h^'u  Center,  the  Naval  Sea  Systems  Command  established  a  task  force  to'evalual* 

S  a^o-rnf  M  ““"’"S  Solvent  yD  6si) 

ch^ce  P  D  fisn  V  ’“"’"’'“"S  ““  '0““-:^  substituUon  and  process 

cha^^e.  P-D-680  Type  II  was  chosen  for  evaJcaiion  due  to  the  Iar|e  number  of  applications* 

its^fiequent  use  outside  of  the  Plarined  Maintenance  System  (PaMs”)*  and  the  environmi^n-ai’ 
sajeiv,  and  health  haaards  associated  with  its  use.  '  ‘  ’ 

accomplished.  Emplovina  the 

ip  oar  azardous  Material  Database  developed  at  Carderock  Division,  Naval  Surface 
P  D^SoTvn- TT  maintenance  requirement  cards  (MRCs)  specifying  the  use  of 

was  reviewed,  and  the  processes  requiring  the  use 
of  the  solvent  were  characterized.  A  collecdon  of  alternative  cleiters  was  deveb^^ 

ernates  W'ere  evaluated  against  the  identified  processes.  Ship  surveys  were  conduct^  to 

P-D-680  Type  II  use.  to  determine  non-PMS  usage  of  thfso^UnT 

in  assessments  (i.e.,  how  the  solvent tas  actually  used 

in  performing  the  maintenance  action)  made  during  the  MRC  review.  ^ 

Svem  Agents  (ISEAs)  with  a  recommended  action  for 

oTp^TsH;: 

•  Replace  P-D-680  Type  11  with  solvent  approved  under  FEDSPEC  P-D-680  Tvoe  III 
(a  solvent  specification  that  improves  safety  and  decreases  environmental  impact). 

•  Eliminate  the  use  of  any  solvent  to  perform  the  maintenance 

Dispose  of  the  pan  rather  than  cleaning  as  a  more  economical  approach. 

Replace  p.D-680  Type  II  with  an  alternative  mild  degreasing  agent  (similar  to 
household  cleansers).  Examples  of  possible  alternati\  es  are  presented. 

ooTsibl!  aliemaiive  heavy  degreasing  agent.  Examples  of 

possible  aliemauves  are  presenied,  ^ 

of  P-D  S^rT '  f  substances  and  processes  that  can  be  use  in  place 

for  each^  MRr^h  k  implementation  phase  of  the  project,  recommended  acUons 

for  «ch  MRC  have  been  stored  on  the  enclosed  diskette  for  esaluation  by  the  appropriate 
SEAs.  Guidance  for  determining  the  recommended  actions  has  also  been  inLded.^^  ^ 
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Long  Term  •  Near  Term  .  .  •  Immediate 

I  (Interim  Phase) 


Summary  of  Recommendations  for 
Reduction  of  P-D-680  Type  II  in  PMS  Afloat 


NAVSEA  inform  Reel 
to  UM  Type  III  where  Type 
is  currently  being  used 


BASELINE 


y  5812  WRCs 

PD-680  Type  II 
V.  Raquir»m»rTt  J 


i  NAVSEA  request  MAVSU? 
I  to  fill  ship’s  requisition  for 
[  PD-680  Type  II  with  Type  III 


ISEAs  make  change 
in  MRCs  from  PD-680Type  II 
toPD-SSOTypelll 


/  No  MRCs  \ 
with 

PD-680  Type  II 
^Requ'uemert ) 


.ISEA£  validate  MRC  steps 
assigned  Action  Code  1 
and  make  change  in  MRCs 


ISEAs  validate  MRC  steps 
assigned  Action  Code  5 
and  make  change  in  MRCs 


NAVSEA  develop  and 
Issue  CIDs  for  mild 
degreaser  &  heavy 
degreaser 


.  >•  ISEAs  evaluate  MRC  steps 
;  assigned  Action  Code  2 


ISEAs  evaluate  MRC  steps 
assigned  Acfion  Code  4 


ISEAs  make  change 
In  MRCs  from  PD-680  to 
one  of  the  CIDs  for  mild 
degreaser,  or  heavy 
degreaser  as  aippropriato 


Notes: 

1)  Permission  to  continue  to  use  P-D-680  Type  II  may  be 
granted  by  COMNAVSEASYSCOM  on  a  cate^y-caee  basis. 

2)  If  Action  Codes  1  or  5  are  not  validated  then  further 

evaluation  is  required.  A-10 


GOAL 


No  MRCs  ' 
wtth 
PD-680 


3.0  APPRO.ACH 


A  thorough  ev^uar.on  of  Fle^i  use  of  the  solvent  was  required  in  c'der  to  make  appropn-aie 

substitution  or  elimination  of  P-D-680  Tvne  II  for  PMS  applications 
NAVSEA  chanered  a  task  force  consisting  of  (I)  industrial  hygienist  and  chemists  to  review 
ormulfitions  and  assess  envirorlmenLaJ,  safety,  and  health  issues  associated  with  P-D-680  Type 
II,  (2)  engineers  to  review  and  de\elop  proposed  process  changes,  (3)  systems  analysts  to 
organize  and  generate  PMS-relat^  data,  and  (4)  former  Navy  personnel  to  provide  practical 

multi-disciplinary  approach  ensured  a  tho.'ouglfassessment  of  P-D- 

680  Type  II  and  ns  usage. 

En\ironmentaJ,  safety,  and  health  aspects  of  the  solvent  were  deterr.in.ed  as  an  initial  step  of  the 

project.  Thisjnforrr.ation  confirmed  that  the  potential  hazards  associated  with  P-D-680  Type 

I  use  o-e  suiJicient  to  warrant  ns  substitution  or  elimination.  The  er.vir  on  mental,  safety  and 

healtn  inrormation  ^so  familiarized  the  task  force  with  the  undesirable  properties  of  P-D-6S0 

T)pe  II  which  aided  tne  prpcess  for  selecting  possible  alternatives  fcr  the  dry  cleaning  solvent 

Detailed  environmental,  safety,  and  health  information  on  P-D-6S0  Type  II  is  provided  in 
Appendix  A.  jr  y  iii 

The  evaluation  of  Fleet  P-D-680  Type  II  shipboard  operation  and  maintenance  usage  consisted 
%  ^  step,  procurement  records  were  obtained  to  give  an  indication 

ove^l  requirements.  Next,  a  review  of  the  maintenance  requirement  cards 
(M  Cs)  tha  specify  ^e  use  of  P-D-680  Type  II  was  conducted  to  identify  the  equipment  and 
^tems  maintain^  with  P-p-680  Type  n.  Finally,  ship  surveys  were  conducted  to  validate  the 

to  obt^n  Fleet  inputs  regarding  actual  solvent  requirements,  potential 
substitutes,  and  operauonal  impacts.  ^ 

Staustics  on  the  quantity  of  P-D-680  Type  H  procured  by  the  Fleet  were  obtained  from  Ship’s 

vS^m^nW^  Mechanicsburg,  Pennsylvania,  in  two  formats.  First,  the  to^ 

\olume  procured  by  the  Fleet  for  the  one  year  period  prior  to  May  1993  was  obtained  In 

tiy  each  ship  in  the 

Fleet  were  r^eived.  These  procurement  records  sen-ed  to  give  the  task  force  a  better 
f  qualities  of  solvent  currently  required  by  the  Fle^t  a.nd  to  provide  a  baseline  as 

a  possible  index  of  success  for  the  project. 

elements  in  the  Fleet  usese  evaluation,  -jte  Shipboard  Hazardous 

asS.  -  H  ^  ^  ■n'is  Osi^b^e  enabled  the  task  force  to 

on  ,T,t,  ^  mformation  regarding  P-D-6SO  Type  II  with  regard  to  its  use 

are  SHMD,  a  total  of  5912  MRCs  specifying  P-D-680  Type  II 

e  used  in  the  Fleet.  This  database  also  identified  a  total  of  91  ship  types  and  30  classe? 

toTec?sL^;t^d 

10  select  ships  and  generate  questionnaires  for  the  ship  sun-cys. 

P°D''6Vo'T,orn  MRCs  that 

usk  fo,r,i^o^^?  ‘'’°'°“8'’'y  examined  PMS  applications  and  enabled  the 

Jorce  10  closely  evaluate  equipment,  sy^e^s,  and  processes.  Each  of  the  5912  MRCs 


solvents  ajid  Cleaning  compounds  provided  in  this  document  are  representative 
of  ^e  products  available  either  through  the  Federal  Supply  System  or  in  the  open  ma^  et 
Provision  of  a  specific  product  name  is  not  an  endorsement  of  the  product  ProducTs  uih 

and  characteristics  may  exist  or  will  be  developed  in  the  near  future  The 
altemaixes  are  provided  as  a  guide  that  illustrates  the  available  array  of  safer  and  sometimes 
more  capable  replacements  for  P-D-bSO  Type  II.  '  sometimes 

Since  the  task  force  approach  was  to  evaluate  shipboard  usage  of  P-D-680  Type  11  to  eliminate 
]  s  use,  alternatives  for  every  cleaning  application  currently  requirina  P-D-680  Tvpe  II  have  been 
Bastd  upon  on  .ho  MRC  Roviow  ro.ul.s,  P-D-eSO  T^no  III  ch,n  Vephco  P-D  6lS 

?e^us- Of  !  apphcations.  Approximately  10  percent  can  be  perfumed  without 

the^us.  of  any  cl^er.  Approximately  20  percent  can  be  accomplished  using  a  mild  cleaner. 
TT  {  ^  percent  will  require  an  alternative  a  heavy  desreaser  to  replace  P-D-6S0  Tvne 

II  ^-hich  may  include  P-D-680  Type  III).  Final  estimates  for  reduction  of  P-D  680  Type  I  in 
PMS  Anoat  will-  be  determined  after  the  ISEAs  complete  their  review.  '  ^ 

^  significant  reduction  in  the  shipboard 
D  680  Type  II  can  be  achieved  through  elimination,  substitution,  and  process  change. 
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6.0  RECO.NtME.VDATIONS 


The  recommendations  provided  in  this  section  are  based  on  the  results  of  the  t^sk  force'c 
=v^.a,.on  of  MRCs  .h..  required  ,he  .s.  of  P-D-dSO  Type  H.  F,|.:e  6.)  below 

recommiended  actions  which  contribute  to  ire  intended  eoal-  "No  MRCs 
v^in  PD-6S0  Reouirement".  The  figure  shows  the  generaJ  time  order  of  the  recommend^ 

actions  and  the  relationship  among  the  immediate  (interim  phase),  near  term,  and  lone  term 
actions.  * 


Figure  6.1 


Recomxjended  Actions  for  the  Reduction  of  P-D-6S0  Type  II  in  Planned 
Maintenance  Systems 
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specj^fying  P-D-6S0  Type  n  were  reviewed  usino  ihe  Vaw  r-.  i>- 

Me4ha.n3c^J.  and  EleeiricaJ  Systems  ar,d  for  Combat 

(SFR).  A  database  was  created  to  tabulate  tbeTn^  I  ’  ,  ^orct  Revision 

conclusion  of  the  review,  current  solvent  apDlicatioT.^  collected  dunng  the  review.  At  the 
for  elimination  or  substitution  of  the  solvent.  ‘  ‘isstgn'”  one  of  five  Acuon  Codes 

In  addition  to  the  MRC  review.  Fleet  usaoe  nf  P.n.Acn  -r 

suA’eys.  The  intent  of  the  surveys  was  to'vaJida'e  the  K-tPr^^  •  through  ship 

uses  of  the  solvent,  and  identify ^any  possible  aJ-em-V  determine  any  non-P.MS 

addition.  Fleet  input  re^aidin.  th?operS^^^^^^^  Oeaners  the  Fleet  may  suggest.  In 

solicited.  Durin<^  the  ship  suTwevc  -  of  replacing  P-D-680  Type  II  were 

dec.,..  p°D.6i^  - 

eccside for  ^f“’.t  ".S“  "■ 

'^•£ste  GisposaJ,  corrosion  resistance  •  m-e-i-i  ^oxjcity,  usage  requirements, 

coordination  with  the  assisnment  of  the  Action  Codei  ^  logistical  burden.  In 

Of  P.D.680  Typo  n  iao„,f^ 
.ed^cdon  .d  spodficadoo  ch3„,„  are  ioc  « 
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6.1  P-D-6S0  T\pe  III 


iiVio'-fhr.v  tnvironmcr.'^l  praeciicn  on  board  ship 

CoVfN  WElsYSrOM'"'“o"’  '"’'’n"  ''  '^commanded  ,ha^ 

h  AVSEASYSCOM  iniorm  aflost  uniis  lo  subsiiiuie  P-D-680  Type  HI  for  P-D  6Rn  Tvn^ 

L  d'.  im,  lower  aro.a.ic  con.en,,  and  Icu  er  vapor  pre.ure  win  re^i?! 

D^O  Tvo^l’l"  P-D-6S0  Type  JII  can  be  used  in  place  of  p. 

>p  II  jor  cccomp))shmeni  of  planned  and  correcii\’e  mainienajice  and  5hi->hn-i-H 

T\to  “Ses  where  ships  force  (or  ihe  IStA)  dereimines  lhal  P-D  6S0 

Jm  III  .s  not  adequately  suited  for  a  specific  ntaintenance  action  (drvL  time  tc^  )o„l 

by  COhL-^UsEA"s^-SCoS’;n':S;:t-  “ 


11  begin  'Jsing  P*D-680  Type  HI  upon  depletion  of  cunen:  slocks  of  P-D-680  Tvd“ 

I.  It  IS  recommenced  ihai  COMaVAVSEASYSCOM  re^^uest  COMNAVSUPSYSCOM  o  f  n 
ship  requisitions  for  P-D-6S0  Type  II  with  P-D-680  Type  III. 


The  following  NSNs  and  associated  container  sizes  for  P-D-680  Type  III  are  currently  available: 


6850-01-331-3349 

6850-01-331-3350 

6850-01-377-1808 

6850-01-377-1809 

6850-01-377-1811 

6850-01-377-1812 

6850-01-377-1916 


(5  gallon) 

(55  gallon) 

(1  quan) 

(1  gallon) 

(1  pint) 

(bulk,  gallons) 
(4-ounce) 
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The  loliO^ing  sub-seciions  identify  and  describe  the  recommendations: 

•  Section  6.1,  P-D-680  Type  111:  Recommends  P-D-bSOType  III  as  an  immediate 
and  mtenm  substitute  in  place  of  P-D-680  Type  II. 

•  Section  6.2,  Commercial  Item  Description  (CtD):  Recommends  the 
de\eIopment  and  issue  of  CIDs  which  will  allow  the  ISEA  to  select  the  most 
technically  appropriate  solvent/cleaning  compound  as  a  substitute  for  P-D-680. 

Section  6.3,  In-Service  Engineering  .Agent  .Actions:  Provides  recommended 
cctions  to  ISEAs  for  the  minimization  or  elimination  of  P-D-680  Type  II  from 
maintenance  requirements,  technical  manuals,  and  instructions  as  well  as 
procurement,  operational,  and  technical  specifications. 


Section  6.4,  Other  Recommended  .Actions: 
contribute  to  the  reduction  of  P-D-680  use. 


Addresses  other  efforts  that  will 
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6.2 


Commercial  Iiem  Description  Development 


It  IS  reco,. -mended  that  commerciaJ  item  descriptions  be  developed  ir,d  issued  based  on  the  four 
pnm<;r>-  cleaning  groups  identified  in  Section  5.2  as  potential  substitutes  for  P-D-680  Type  II 
These  c-eaning  groups  include  aqueous,  semi-aqueous,  organic,  and  petroleum-based  cleanino 
compounds  and  solvents.  The  development  of  CIDs  will  aJlow  for  the  selection  of  the  moii 
-^hnic-^ly  appropnate  sol veni/c learning  compound  for  the  speoifc  application  and  associated 
cleaning  process.  The  CIDs  will  cover  the  projected  maintenance  and  cleaning  reouiremenis  that 
current  y  specify  P-D-680  Type  II.  In  addition,  CIDs  can  be  written  to  eliminate  the  undesirable 
chemiicaJ  constituents  and  characteristics  currently  permitted  under  the  P-D-6S0  Type  II  or  Type 
III  spec^xation.  The  adoption  of  CIDs  will  allow  for  competition  to  ensure  *cost  effective 
procure--ent.  Proposed  characteristics  for  the  CIDs  have  been  p.-cvided  in  Section  5.3. 

Development  of  CIDs  is  crucial  prior  to  the  implementation  of  the  recommendations  that  follow 

-we  as  a  guide  during  the  ISEA  review  of  the  .MRC  steps  so  that  the  most 

cppro?;^;^.e  c.e^nmg  compound  can  be  selected  according  to  the  soil  type  and  the  equipment 
oeing  Cjeaned.  ~  ” 
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6.3  In-Service  Engineering  Agent  Actions 

tolcrngnt  Eljniinalipn  qi  Suffiiimion.  As  illuslrsted  in  Figure  6. 1 .  :l  is  recommended  lhal  the 

n  Asn  proposed  for  eech  MRC  slep  currently  slipulaiing  the  use  of  P- 

680  T>pe  II.  A  review  of  those  MRC  steps  designated  as  Action  Code  1  or  5  can  beoin 
immediately.  The  review  of  MRC  steps  identified  as  Action  Code  2  3  or  4  can\e 
accomplished  once  CIDs,  discussed  in  Section  6.2,  have  been  developed,  approved  and  issued 
so  that  the  appropriate  cleaning  compounds  can  be  substituted  for  P.D-6S0  Type  II  The 
following  summarizes  the  Action  Codes  assigned  during  the  MRC  review  (Section  4^2)  and  the 
order  in  which  the  Action  Codes  should  be  reviewed:  '  ^ 

•  Review  all  MRC  steps  with  designated  Action  Code  1.  These  maintenance  actions  do 
not  require  the  use  of  any  cleaner  for  effective  accomplishment  of  the  maintenance. 

^  eniication  of  tnis  action  should  be  the  easiest  of  any  Action  Code.  This  action  will 
mm^iately  improve  safety  and  health  and  result  in  pollution  orevention  on  board  shin 
Funhermore.  it  will  eliminate  the  use  of  a  hazardous  material  altogether  for  seven 
percent  of  maintenance  actions.  “  ” 

•  Review  all  MRC  steps  assigned  Action  Code  5.  These  maintenance  action  require 
cluing  a  pan  where  it  may  be  less  expensive  to  replace  the  pan  with  a  new  item. 
Action  Code  5  has  been  assigned  in  conjunction  with  either  Action  Code  2  or  4  as  an 

^temative  to  cleaning  the  pan.  Cost  analysis  will  be  critical  for  determinin'^ 
implementauon.  ^ 

designated  with  Action  Code  2.  These  maintenance  actions  have 
^n  determined  to  require  a  mild  degreaser  or  detergent.  Approximately  20%  of  the 

K  r  p.D-680  Type  II  have  been  assigned  Action  Code  2 

Shipboard  ^fety  and  health  wtill  improve  and  the  potential  for  environmental  pollution 

associated  with  the  substitute  mateSls  are 
considerably  less  man  those  associated  with  cither  P-D-680  Type  II  or  P-D-680  Type  III. 

Codes  3  and  4.  These  maintenance 
processes  require  a  cleaning  compound  that  can  remove  heavy  grease,  oils,  hydraulic 

solvents  and  cleaning  compounds  identified  under  the  CIDs  to 
satisiy  this  Action  Code  will  require  qualification  by  CDNSWC-Philadelphia  Testing 
and  evaluation  will  ensure  the  proposed  substitutes  adequately  perform  the  reouired 

^  adverse  impact  upon  system  operation.  Substitution  will 
^sult  in  improved  safety  ^d  health  and  reduce  the  impact  on  the  environment  since  the 

than  P  D  6Rn  environmental  characteristics 

than  P-D-680.  This  pollution  prevention  effon  could  result  in  the  elimination  of  P-D-680 

Sng  r^e^r^  ^  maintenance  actions  currently  employing  this  solvent/dry 

solvents  and  elimination  of  P-D-6S0  Type  II  for  Action  Codes  2 
amoval  f^'L'w  material COMNAVSUPSYSCOM  to  ob^in  NSNs  ancS 
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6.4  Other  Recommended  Actions 

2^y..$olvent  $ubjliiution  C^ordin^^non.  Solvent  substitution  effcns  are  currently  under^.•aY 
Htihin  the  Nav^aJ  Facilities  Engineering  Command,  the  Naval  Supply  Systems  Command  and 
the  Naval  Air  Systems  Command.  Informal  liaison  with  these  organizations  durin°  the  course 
of  the  project  provided  useful  solvent  substitution  information  including  sor^e  potential 

djplic«t,on  of  effon  w,ih,„  the  Navy,  ,i  ,s  recommended  that  a  Navv  systems  command  solvent 
substitution  worbng  group  be  esublished.  Such  an  effon  may  also’prevent  counter-productive 
acuons,  such  as  the  identification  of  P-D.680  Type  II  as  a  subsiituie  for  oaone  depleting 
an  effon“  °  NAVSEASVSCOM  assume  a  leadership  role  in  such 

Armed  Sersices  Coordination,  while  an  effon  to  coordinate  uiih  Array  and  Air  Force 
Commands  occun^  during  this  project,  it  is  anticipated  that  coordination  amone  the  armed 
senices  will  be  cntical  dunng  implementation  of  P-D-680  Type  II  minimiaation  actions  It  is 

“  Armed  Services  Working  Group  on  Solvent  Substitution  be 

dutw*^  V'T"  lechnology  among  the  services  and  to  avoid 

duplicauon  of  effort.  It  is  also  recommended  that  NAVSEASYSCOM  assume  a  leadership  role 
in  the  working  group  for  the  Navy.  .  ^i^niproje 

^p^rion  of  Ship’s  Force  It  is  recommended  that  NAVSEASYSCOM  distribute  guidance  to 
,wf  M  ^  reducuon  of  P-D-680  Type  H  use  for  non-PMS  activities.  This  guidJice  should 
msint  ^  ^  Fleets  on  alternatives  to  use  in  place  of  P-D-680  for  facilities 

myntenance  and  cleanup  operanons..  Similar  information  could  be  provided  durin*^  shipboard 

sol^nT"/^°”  ""1  I^rsonnel  or  training  of  personnel  who  have  been  routinely  using  this 
sol  ent  dunng  ship  maintenance  acdons.  Information  on  process  modifications  and  material 
^ubsmuuons  which  will  reduce  the  use  of  P-D-680Type  II  should  also  be  dissemina^  trough 

safetvl^d  h^Uh  hnT  Network  for  Informadon  Exchange  (DENIX).  and  various  Navy 
^  ^  *  bulletins,  newsletters,  and  other  publications.  Increased  awareness  should 

“ble  SnTager  environmentally 

LL^surement  of  Effectiveness  It  is  recommended  that  NAVSEASYSCOM  adopt  the  task  force 
method  for  measunng  the  effectiveness  of  the  elimination  of  P-D-680  Type  Il^use  in  planned 

of  mrr°A-  of  succc^ind  scIc^U  S 

aboifshte?'.?!'  -reduction  in  volume  of  P-D-680  Type  II  used 

cfMve^lss  wLm  '."Jf '  However,  the  usk  force  concluded  that  this  measure  of 

m^^en , ;  V  r  '«ults  of  other  Navy  haaardous  material  control  and 

SvstemTwCS))  “  rWp  (c-g-,  the  Haaardous  Material  Inventory  Control 
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Once  the  ISEAs  have  completed  their  review  of  the  MRCs  and  ail  testing  and  ev?l...tinn 
substitutes  has  been  accomplished,  revisions  to  the  MRCs  will  need  to  be  c^’ompleted. 

pc  Revisions.  Two  administrative  changes  can  be  accomplished  which  will  reduce  the 
of  solvent  required  to  complete  planned  maintenance.  The  first  is  to  ^end 
pnjenance  periodicity  where  possible,  and  the  second  is  to  provide  guidelines  for  quantities 
of  solvent  required  to  accomplish  a  specific  maintenance  step  or  process.  ^ 

•  Maintenance  Periodicity  Revision.  It  is  recommended  that  ISEAs  evaluate  the  specified 
maintenance  periodicity  during  the  MRC  review  described  above.  Intendew-f  wi^ 

P  D^6RnVvnf  ’  M  maintenance  actions  that  require 

P-D-680  Type  II  could  be  accomplished  less  frequently  without  an  adverse  affS  on 

system  operation.  Extending  the  intervals  between  maintenance  actions,  whe'e  po^ ible 
will  reduce  the  volume  of  hazardous,  as  well  as  other,  materials  required.  ^ 

•  Identification  of  P-D-680  Volume  Requirements.  It  is  recommended  that  the  ISEAs 
determine  the  volume  of  solvents/cleaning  compounds  required  for  each  maintenance 
action  and  modify  MRCs  accordingly.  During  the  ship*  surx-eys.  it  was  notS Tat 
j^rsonnel  with  less  experience  used  appreciably  more  solvent  than  experienced  personnel 

aTouToTsre::t;^^^^  ^  -  ^cTeTli 

i* 

^rilTTboar?'r'^!!^-  Introdfciion  of  p.D.$$0  TN^pe  T?  into  RMS.  To  further  reduce  P-D.680 
yp^  II  shipbo^d  requirements,  it  is  recommended  that  P-D-680  Ty-pe  II  not  be  specified  for 
use  in  new  maintenance  processes  nor  be  recommended  as  an  apprLed  TbsihuTfoilthT 
inTJ^is^d^  ^alenaJs  (e.g.,  CFC  solvents).  Alternative  classes  of  solvents  and  cleaners  identified 

piN  ryop  During  the  fine!  suges  of  the  MRC  review,  SPIN  12407]  was  discovered  to  h. 

Xf  w  r"""  P407:'  is  deslrib^  as  -t^ovS^sltoy 

680  Tvpe  n  (sS'72283n  foiVtL’^'’^’? i?  also  specify  P-D- 

MRCC^it  if  V  V,  V  ?  Ponion  of  the  system  maintenance.  In  addition  to  those  ei^ht 

12^071 r  snipboard  personnel  could  be  selecting  P-D-680  Type  II  for  ma*nv 

4  Tef  "  «  i-  ex^c^efient  deTn 

P  openies.  Since  SPIN  [240/]  was  oiscovered  late  in  the  project,  the  task  force  did  not  hav^ 

sppliSrofVpiN  300  associated  .MRCs.  Therefore,  it  is  recommended  that  aJl 

i.  wi-.h  a  spec™  7;  h’aLZrai^  ' 


A-20 


[This  Page  Intentionally  Left  Blank] 


A-21 


APPENDIX  B 


USING  THE  POLLUTION  PREVENTION  SYSTEM 


1.0  Introduction 


The  Pollution  Prevention  (P2)  System  was  developed  as  a  Hazardous  Material  (HM) 
management  tool  for  the  evaluation  of  status  quo  and  substitute  materials  based  on 
performing  risk  and  economic  analyses.  The  P2  System  represents  the  integration  of 
three  Navy-developed  systems,  the  Hazardous  Substance  Management  System  (HSMS), 
the  HM  Substitution  Process,  and  the  NAVFAC  P-442  Economic  Analysis  Model;  to 
provide  for  the  direct  comparison  of  status  quo  and  substitute  materials.  The  P2  System 
generates  an  output  report  for  each  risk  and  economic  analysis  performed;  these 
worksheets  may  be  viewed  on  the  screen,  printed,  or  saved  to  a  file. 

1.1  System  Requirements 

The  P2  System  is  a  Windows®-based,  relational  database  management  system  for  use  on 
a  single  PC,  local  area  network  or  wide  area  network.  Version  1 .0  was  developed  in 
Visual  FoxPro™  3.0,  and  is  currently  in  the  Beta  stage.  Recommended  system 
requirements  include  the  following: 

1 .  Windows  3. 1  or  higher,  Windows  for  Workgroups  3.11,  Windows  95 

2.  486SX  or  higher  Processor 

3.  8 -16  MB  RAM 

4.  10  MB  Permanent  Swap  File 

5 .  10  MB  of  hard  disk  space  to  install  the  program 
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2.0  Getting  Started 


This  section  describes  the  basic  procedures  for  operating  the  P2  System,  including 
starting  the  system,  using  the  button  bar,  and  exiting  the  P2  System. 

2.1  Starting  the  Pollution  Prevention  System 

The  P2  System  is  started  by  double  clicking  the  P2  icon  with  the  mouse.  The  system’s 
two  modules,  the  System  Information  Module  and  the  Rxm  Analyses  Module,  are 
displayed  on  the  screen,  along  with  the  main  menu  options.  File,  Edit,  Activities,  and 
Help. 


2.2  The  Button  Bar 

The  P2  System  button  bar  is  located  at  the  bottom  of  each  data  entry  screen.  By  placing 
the  mouse  cursor  over  each  button,  the  P2  System  will  display  a  description  of  that 
button’s  function,  as  shown  on  the  next  page. 
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Revert  Record 


2.3  Exiting  the  Pollution  Prevention  System 


The  P2  System  is  exited  by  either  selecting  the  File  menu  option  and  Exit  P2  from  the 
pull  down  menu,  or  by  typing  the  command  ALT  +  F  +  E. 
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3.0  Uploading  Hazardous  Substance  Management  System  Data 

This  section  describes  the  steps  required  for  uploading  environmental,  safety,  and  health 
information  for  status  quo  materials  from  the  HSMS  to  the  P2  System  for  incorporation 
into  risk  and  economic  analyses.  This  Upload  HSMS  Data  utility  precludes  entering  and 
maintaining  two  sets  of  identical  data.  This  optional  feature  is  available  whether  the 
HSMS  and  P2  System  are  installed  on  the  same  PC,  or  on  two  different  PCs. 


i  ■  Substitute 

I  Type  1  EppriismbAnaipis.  ^ , 

fc,  ..  .  . 

V-  NSN  Information 

Manufacturer  Information 
I'  MSDS  Information 


Upload  H'dMS  Data 


The  “Upload  HSMS  Data”  utility  is  accessible  from  the  P2  System’s  Activities  pull-down 
menu.  The  P2  System  guides  the  user  through  the  upload  process,  which  copies  certain 
batch  and  query  files  from  the  P2  System  onto  a  diskette.  These  files  extract  the 
necessary  environmental,  safety,  and  health  information  for  status  quo  materials  from  the 
HSMS  and  transfers  this  data  to  the  P2  System,  where  it  is  stored  in  the  System 
Information  Module. 

This  data  merge  takes  a  few  minutes,  and  once  complete,  a  message  will  be  displayed 
indicating  that  the  HSMS  upload  was  successful.  During  the  data  transfer,  an 
ERRORLOG.TXT  file  is  generated,  and  contains  a  listing  of  inconsistent  data  in  the 
HSMS,  as  identified  during  the  upload  process.  Data  inconsistencies  may  include 
duplicate  data  or  missing  key  information.  This  information  is  not  transferred  to  the  P2 
System.  Corrections  to  the  inconsistencies  may  be  made,  and  the  Upload  HSMS  Data 
utility  may  be  performed  again  to  transfer  accurate  environmental,  safety,  and  health 
information  to  the  P2  System. 
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HSMS  injiRort  wa$  s 
uploacmdue  ^Idata  ire 
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uq^upssful.  HSMS  data,  which  was  not 
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4.0  System  Information  Module 

This  section  describes  the  procedure  for  entering  environmental,  safety,  and  health 
information  for  substitute  materials  (and  status  quo  materials  if  the  Upload  HSMS  Data 
utility  is  not  applied)  into  the  System  Information  Module.  This  information  includes 
National  Stock  Numbers  (NSNs),  Manufacturer  data,  and  Material  Safety  Data  Sheet 
(MSDS)  -related  information. 

4.1  National  Stock  Number  Information 

To  access  the  NSN  Information  screen,  select  the  System  Information  Module  from  the 
main  menu,  and  then  the  NSN  Information  button. 


The  NSN  Information  screen  is  displayed.  This  screen  may  also  be  accessed  by  selecting 
the  Activities  main  menu  option  and  NSN  Information  from  the  pull-down  menu. 
Required  data  includes  a  material’s  Federal  Stock  Code  (FSC)  and  National  Item 
Identification  Number  (NUN);  a  material’s  name,  and  unit  of  issue  and  unit  of  measure 
codes  are  optional  fields.  From  this  screen,  NSN  records  may  be  searched  for  and/or 
updated/edited  or  viewed,  added,  saved,  or  deleted. 


If^^NSN  Maintenance  HBIEI 

m 

m 

I'  FSC:  5440 

'p  .  .  .1'' 

:  NUN:  011231654 

Untt  dr  Issue  Code:  |gl  ; 

UnRofMeanireCode:  j  GL  f 

piV 

'  ' 

fe.  (1  |:  4 

Mi 
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4.2  Manufacturer  Information 

To  access  the  Manufacturer  Information  screen,  select  the  System  Information  Module, 
and  then  the  Manufacturer  Information  button. 


Pdlliiliori  PrevenOoitSi^stein 


r  t  >  ’ :  HSNInfohifatfhn  r 

USDS  Information 


The  Manufacturer  Information  screen  is  displayed.  This  screen  may  also  be  accessed  by 
selecting  the  Activities  main  menu  option  and  Manufacturer  Information  from  the  pull¬ 
down  menu.  A  manufacturer’s  Commercial  and  Government  Entity  (CAGE)  Number  is 
required,  and  a  manufacturer’s  name  is  optional.  From  this  screen.  Manufacturer  records 
may  be  searched  for  and/or  updated/edited  or  viewed,  added,  saved,  or  deleted. 
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4.3  Material  Safety  Data  Sheet  Information 

To  access  the  MSDS  Information  screen,  select  the  System  Information  Module,  and  then 
the  MSDS  Information  button. 


Manufocturer  Information' 

MSDS  Infonnation 


Main  Menu 


The  MSDS  Information  screen  is  displayed.  This  screen  may  also  be  accessed  by 
selecting  the  Activities  main  menu  option  and  MSDS  Information  from  the  pull-down 
menu.  There  are  six  tabs  containing  required  and  optional  data  entry  screens,  as 
described  below.  From  this  screen,  MSDS  records  may  be  searched  for  (by  NSN)  and/or 
updated/edited  or  viewed,  added,  saved,  or  deleted. 

Tab  1:  NSN/Mfg  -  Required  data  for  a  material  includes  a  MSDS  Number,  a  NSN  and  a 
CAGE  Number. 
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Tab  2:  General  -  Optional  data  for  a  material  includes  trade  and  items  names,  Authorized 
User  List  (AUL)  information,  and  environmental  reporting  and  permitting  requirements. 


MHO 


MSDS  Informatioii 


'  Current  MSi^  BBOGtin 


jzEREX  ANTIFREEZE 
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Tab  3:  Medical  -  Tab  3  displays  six  medical  effects  categories  (including  acute  and 
chronic  health  hazards)  and  corresponding  descriptions.  These  categories  range  from  0  to 
5;  0  represents  no  information  available,  1  represents  no  harmful  medical  effects,  and  5 
represents  severe/fatal  medical  effects.  If  the  Upload  HSMS  Data  utility  is  applied, 
medical  effects  information  for  status  quo  materials,  as  entered  into  the  HSMS,  is 
available  for  reference  purposes.  To  carry  out  a  Substitute  Analysis,  a  Medical  Effects 
Category  must  be  manually  selected  and  entered  into  the  P2  System  for  these  materials,  a 
function  which  ensures  that  the  HSMS  data  is  accurate.  Selecting  a  Medical  Effects 
Category  for  any  material  (status  quo  or  substitute)  for  which  environmental,  safety,  and 
health  information  is  entered  directly  into  the  P2  System,  is  not  required  to  save  a  MSDS 
record;  however;  if  a  category  is  not  selected,  the  P2  System  defaults  to  a  score  of  zero, 
for  no  information  available. 
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Tab  4:  Safety  -  Tab  4  displays  eleven  PPE  categories  and  corresponding  descriptions. 
These  categories  range  from  0  to  10, 0  representing  no  PPE  information  available  or 
required,  and  10  representing  complete  protection.  If  the  Upload  HSMS  Data  utility  is 
applied,  PPE  requirements  for  status  quo  materials,  as  entered  into  the  HSMS,  are 
available  for  reference  purposes.  To  carry  out  a  Substitute  Analysis,  a  PPE  Category 
must  be  manually  selected  and  entered  into  the  P2  System  for  these  materials,  a  function 
which  ensures  that  the  HSMS  data  is  accurate.  Selecting  a  PPE  Category  for  any  material 
(status  quo  or  substitute)  for  which  environmental,  safety,  and  health  information  is 
entered  directly  into  the  P2  System,  is  not  required  to  save  a  MSDS  record;  however,  if  a 
category  is  not  selected,  the  P2  System  defaults  to  a  score  of  zero,  for  no  information 
available  or  required. 
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Tab  5:  Properties  -  Data  entered  into  the  Properties  Tab  for  a  material  includes  flash 
point  and  boiling  point  (in  units  of  Fahrenheit,  Celsius,  or  Kelvin),  and  vapor  pressure  (in 
units  of  millimeters  mercury  at  70  “F).  If  the  Upload  HSMS  Data  utility  is  applied,  this 
physical  properties  information  for  status  quo  materials,  as  entered  into  the  HSMS,  is 
available  for  reference  purposes.  To  carry  out  a  Substitute  Analysis,  this  information 
must  be  manually  entered  into  the  P2  System,  a  function  which  ensures  that  the  data  in 
the  HSMS  is  accurate.  Physical  properties  information  for  any  material  (status  quo  or 
substitute)  for  which  environmental,  safety,  and  health  information  is  entered  directly  into 
the  P2  System,  is  not  required  to  save  a  MSDS  record;  however,  this  information  is 
required  to  carry  out  a  Substitute  Analysis,  at  which  time  the  P2  System  will  prompt  the 
user  to  enter  this  information. 
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Tab  6:  Chemicals  -  Data  entered  into  the  Chemicals  Tab  for  a  material  includes  each 
constituent  chemical’s  Chemical  Abstracts  Service  (CAS)  registry  number,  chemical 
name,  percent  composition,  and  exposure  restrictions.  If  the  Upload  HSMS  Data  utility 
is  applied,  this  constituent  chemical  information  for  status  quo  materials,  as  entered  into 
the  HSMS,  is  available  for  reference  purposes.  To  carry  out  a  Substitute  Analysis,  this 
information  must  be  manually  entered  into  the  P2  System,  a  function  which  ensures  that 
the  data  in  the  HSMS  is  accurate.  Constituent  chemical  information  for  any  material 
(status  quo  or  substitute)  for  which  environmental,  safety,  and  health  information  is 
entered  directly  into  the  P2  System,  is  not  required  to  save  a  MSDS  record;  however,  this 
information  is  required  to  carry  out  a  Substitute  Analysis,  at  which  time  the  user  must 
update  that  material’s  MSDS  record  from  within  the  System  Information  Module. 
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5.0  Run  Analyses  Module 


This  section  describes  the  procedure  for  selecting  status  quo  and  substitute  materials  and 
performing  risk  and  economic  analyses  in  the  Run  Analyses  Module.  Analyses  selections 
include  the  Substitute  Analysis,  the  Type  I  Economic  Analysis,  and  the  Type  II  Economic 
Analysis. 

5.1  Substitute  Analysis 

To  access  the  Substitute  Analysis  screen,  select  the  Run  Analyses  Module  from  the  main 
menu,  and  the  Substitute  Analysis  button.  This  analysis  may  also  be  accessed  from  the 
Activities  pull-down  menu. 


5.1.1  Selecting  a  Status  Quo  Material 

To  perform  a  risk  analysis,  a  status  quo  material  is  selected  first,  according  to  its  NSN. 
Because  different  materials  may  have  the  same  NSN,  MSDS  Numbers  and  Trade  Names 
associated  with  a  selected  NSN  are  displayed  to  facilitate  the  identification  of  a  desired 
material. 
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The  Substitute  Analysis  includes  three  tabs  on  which  a  minimal  amount  of  information 
for  a  status  quo  material  must  be  entered. 

Tabl:  General  -  Tab  1  displays  general  information  about  a  material.  The  length  of 
exposure  time  to  a  material  (hours/week)  is  entered  on  this  tab.  “Unknown”  may  be 
selected  if  this  information  is  not  available. 
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Tab  2:  Chemical  Data  -  The  worst  case  constituent  chemical  for  a  material  is  selected  on 
this  tab.  A  material  is  identified  as  being  either  a  mixture  or  a  pure  chemical,  and 
reportable  quantities  (lbs)  and  permissible  air  emissions  (tons/year)  limits  are  entered,  or 
“Not  on  List”  or  “Unknown”  is  selected,  as  appropriate. 
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Tab  3:  Process  -  Process  information  as  it  pertains  to  a  status  quo  material  is  entered  on 
this  tab;  this  data  may  be  selected  from  a  list  of  process  information  uploaded  from  the 
HSMS,  if  the  Upload  HSMS  Data  utility  was  applied. 
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5.1.2  Selecting  a  Substitute  Material 

To  complete  a  risk  analysis,  a  substitute  material  is  selected  according  to  its  NSN,  by 
choosing  the  Select  Substitute  button  on  the  Substitute  Analysis  screen.  As  in  the  case 
for  selecting  a  status  quo  material,  MSDS  Numbers  and  Trade  Names  associated  with  a 
selected  NSN  are  displayed  to  facilitate  the  identification  of  a  desired  substitute  material. 
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As  in  the  case  for  a  status  quo  material,  a  minimal  amount  of  information  for  a  substitute 
material  must  be  entered  on  three  identical  tabs. 

Tab  1 :  General  -  Tab  1  displays  general  information  about  a  material.  The  length  of 
exposure  time  to  a  material  (hours  per  week)  is  entered  on  this  tab.  “Unknown”  may  be 
selected  if  this  information  is  not  available. 
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[^SubstUute  Material  Substitute  Analysis  Data 


Status  QucMSDSr  1 1 PBHCND 
SubstUita  MSD^dl|B8HPM 


Siibstl^te  Material 


Process 


Chemical  Data 


General 


7t-fr2784  itWMEL  YEtttSW  1 3538 


SOI  D01 3339450 


PAINT  MAhi^PACTURING  GOMPANf 


MSl)Slll(Rlt9R^]PB8HPM 


SeJiyrtStaUisQuq 


Tab  2:  Chemical  Data  -  The  worst  case  constituent  chemical  for  a  material  is  selected  on 
this  tab.  A  material  is  identified  as  being  either  a  mixture  or  a  pure  chemical,  and 
reportable  quantities  (lbs)  and  permissible  air  emissions  (tons/year)  limits  are  entered,  or 
“Not  on  List”  or  “Unknown”  is  selected,  as  appropriate. 
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|7jMMur^;|Tl><AN0L 


Kt»ientlt^lbi^  I  OM 


B-16 


Tab  3:  Process  -  The  P2  System  defaults  to  the  same  process  information  as  entered  / 
selected  for  a  status  quo  material  Section  5.1.1. 


Substitute  Material  Substitute  Analysis  Data 


’PBHCND 


Substitute  Material 


Sitfistitute  lll»DS..-. JJPBQHPM 


Process 


General 


Chemical  Data 


Sele WntjBMS  downloaded  nrocess  or  enter  another  process  for  anabniis: 
I  WortrCenter  |  Code  |  ID  |  Process  Descriptton  I 


QUaijtt^lteaar 


miscellaneous  applications 


Selert  Status  Quo  11  Select  Suhstitute  Run  Analysis 


For  the  P2  System  to  perform  the  necessary  calculations  and  carry  out  a  risk  analysis,  the 
“Run  Analysis”  button  on  the  Substitute  Analysis  screen  is  selected.  There  are  three 
output  options  available,  view  on  screen,  print,  or  save  to  a  file.  Any  or  all  of  these 
options  may  be  selected. 


■Sdbqt^utput  Oi^on 
on  Screeiil 

OPrinl 

f^'  Seve  to  Re  . 


5.2  The  NAVFAC  P-442  Type  I  Economic  Analysis 

To  access  the  Type  I  Economic  Analysis  format,  select  the  Run  Analyses  Module  from 
the  main  menu,  and  the  Type  I  Economic  Analysis  button.  This  analysis  may  also  be 
accessed  from  the  Activities  pull-down  menu.  To  perform  a  Type  I  economic  analysis,  a 
thirteen  digit  identifier  must  first  be  assigned  to  each  status  quo  and  substitute  process 
from  within  the  System  Information  Module.  This  identifier  is  necessary  for  selecting 
processes  for  analysis,  similar  to  the  necessity  of  a  NSN  to  select  materials  for  analysis 
(Version  2.0  will  address  this  deficiency).  For  purposes  of  this  section,  the  thirteen  digit 
identifier  will  be  referred  to  as  a  NSN. 


1  Polfttkiiin  Preveniibif 

Slitein 

L'  '  '  '  '  j 

t  Substitute  Analysis  1 

^  ',5s  '  s 

^  '  . . 

ty,-v  .  ■^3ri»i.2EMnomicAnh^rf» 

w. 

■  -  t-  Main  Menu  • 

5.2.1  Selecting  a  Status  Quo  Process 

To  perform  a  Type  I  economic  analysis,  a  status  quo  process  is  selected  first,  according  to 
its  NSN.  Because  different  processes  may  have  the  same  NSN,  MSDS  Numbers  and 
Trade  Names  associated  with  a  selected  NSN  are  displayed  to  facilitate  the  identification 
of  a  desired  process. 
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[^'Select  Status  Quo  Material 


FSti; 


6810 


[ooFooot: 


MSDS# 

'WE'  ■  '  ■ 

m 

, 

825290 

PREMIUM  SOLVENT  PARTS  WASHER 

kkE 

BBBFYF 

1 05  SOLVENT  PARTS  WASHER,  NUMBER  661 7  j 

■ 

k/': 

.  . : . I 

/E ,  / 

iv. 

! 

[ 

f  -  ■ 

WE"  ■ 

,  - - - 

. . .  '  — . . .  . . 

B 

Ok  I  Cancel  | 


The  Type  I  economic  analysis  fonnat  includes  three  tabs  on  which  a  minimal  amount  of 
economic  data  for  a  status  quo  process  must  be  entered. 

Tab  1:  General  -  Tab  1  displays  general  information  about  a  process.  The  material 
annual  costs  for  a  process  (including  all  recurring  annual  costs,  with  the  exception  of  PPE 
costs),  and  the  appropriate  economic  life  and  interest  rate,  are  entered  on  this  tab. 


^'Status  Quo  Material  Type  1  Ecorromic  Analysis  Data 


I1E3ES 


■  Status  Qik)  MSI^IIliBFYF  i 

General  ]  PPE  Costs  Recommendations 


^Status  Quo  Material 


NSML 


ManUMBtunB^^ 

\  ,  j80LV1ENrm.|NC.  .  ■  . 

t 

tiSDS  ManbeR  |  B6BFYF 

. . . 

r 

' .  "w.: 

p 

$1 773.59  p  Bxsionilc  LtfiQffS);  1  5.0  ' 

p:;  -  ' 

Interest  Rate  (%).«.:  1  6.65 

Select, Status  Quo  {  Select  Substitute  I  Run  Ahalyids 


Cancel 
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Tab  2:  PPE  Costs  -  Annual  costs  for  the  PPE  required  for  safe  handling  and  use  of  a 
status  quo  process  are  entered  on  this  tab.  This  information  includes  quantities  and 
descriptions  of  each  type  of  PPE,  unit  prices,  and  total  price  for  each  type  of  PPE.  The 
number  of  employees  for  which  PPE  must  be  purchased  and  worn  is  also  entered;  the  P2 
System  calculates  the  total  PPE  cost  per  employee,  and  the  total  annual  PPE  cost, 
accordingly. 


[^'Status  Quo  Malerial  Type  1  Economic  Analysis  Data 


Statui€0uo  Miiteiial 


iI[3E3 


Status  Quo  USDS: 


IbBBFYF:- 


Si4istitiiteMSDS^ 


r 


PPE  Costs 


Recommenddions 


tqfaflPIHECostiierBnpIcwBe  ttomher  of  Bnplnwws 


11 

||||M 

,  1  .*1^;  ;l  i- 

iililiillii 

Qt? 

Dei^flptiph, 

■HIEiKn 

ID 

2 

nitrile  gloves 

17.95  dozen 

35.90 

2 

full  face  shield  with  bracket 

7.30  each 

14.60 

. 

1 

- - - 

ifciiiiiiMiiiii 

|  w  Mm  ( 

III 

IH^B 

CantBel. 

J 

Tab  3:  Recommendations  -  Tab  3  is  an  optional  recommendations  field.  This  field 
allows  a  user  to  identify  the  more  cost-effective  process,  to  address  assumptions  and/or 
engineering  estimates  made  while  performing  an  economic  analysis,  and/or  to  describe 
the  individual  costs  factoring  into  an  analysis.  This  information  will  appear  on  the  Type  I 
economic  analysis  worksheet. 


B-20 


^Status  Quo  Material  Type  1  Economic  Analysis  Data 


Status  C^Q  MSDS; 


Status  Quo  Material 


Substitute  USDS.. 


•&  wi'lbe  imiutlea#  the^^  ortli 


%&it. 


Material  annual  costs  include  procurement,  transportation,  and  disposal  of  solvent,  and 
monthly  service  by  contractor. 


5.2.2  Selecting  a  Substitute  Process 

To  complete  a  Type  I  economic  analysis,  a  substitute  process  is  selected  according  to  its 
NSN,  by  choosing  the  Select  Substitute  button  on  the  Type  I  economic  analysis  screen. 
As  in  the  case  for  selecting  a  status  quo  process,  MSDS  Numbers  and  Trade  Names 
associated  with  a  selected  NSN  are  displayed  to  facilitate  the  identification  of  a  desired 
substitute  process. 
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As  in  the  case  for  a  status  quo  process,  a  minimal  amount  of  economic  data  for  a 
substitute  process  must  be  entered  on  three  identical  tabs. 

Tabl:  General  -  Tab  1  displays  general  information  about  a  substitute  process.  The 
material  annual  costs  (including  all  recurring  annual  costs,  with  the  exception  of  PPE 
costs)  for  a  process,  and  initial  investment  costs  are  entered  on  this  tab.  The  P2  System 
defaults  to  the  same  economic  life  and  interest  rate  entered  for  a  status  quo  process  in 
Section  5.2.1. 


[^Substitute  Material  Type  1  Economic  Anaivsis  Data  HISO 


Tab  2:  PPE  Costs  -  Annual  costs  for  the  PPE  required  for  safe  handling  and  use  of  a 
substitute  process  are  entered  on  this  tab.  This  information  includes  quantities  and 
descriptions  of  each  type  of  PPE,  unit  prices,  and  total  price  for  each  type  of  PPE.  The 
number  of  employees  for  which  PPE  must  be  purchased  and  worn  is  also  entered;  the  P2 
System  calculates  the  total  PPE  cost  per  employee,  and  the  total  annual  PPE  cost, 
accordingly. 
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Substitute  Material  Type  1  Economic  Analysis  Data 


Status  Quo  MSDS: 


RecommandatlDns 


2  solvent  impermeable  gloves 
2  plastic  goggles 


Select  Status  Qudf  J  Select  Substitiitte 


Tab  3:  Recommendations  -  Tab  3  is  an  optional  recommendations  field.  This  field 
allows  a  user  to  identify  the  more  cost-effective  process,  to  address  assumptions  and/or 
engineering  estimates  made  while  performing  an  economic  analysis,  and/or  to  describe 
the  individual  costs  factoring  into  an  analysis.  This  information  will  appear  on  the  Type  I 
economic  analysis  worksheet. 


[^Substitute  Material  Type  1  Economic  Analysis  Data 


aatusQuoMSDS:  |  |bB8FyF 
Substitute  MSPS^  j  1 000005 


Substitute  Material 


PPE  Costs 


Generai 


Recommendations 


Initial  cost  includes  the  costs  of  the  sink,  heat,  air  agitation,  and  training, 


The  aqueous  parts  washer  is  recommended  for  implementation  because  the  SIR  Is  greater 
than  1 . 


Select  SubsHtute 


For  the  P2  System  to  perform  the  necessary  calculations  and  carry  out  a  Type  I  economic 
analysis,  the  “Rvm  Analysis”  button  on  the  Type  I  analysis  screen  is  selected.  There  are 
three  output  options  available,  view  on  screen,  print,  or  save  to  file.  Any  or  all  of  these 
options  may  be  selected. 
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5.3  The  NAVFAC  P-442  Type  II  Economic  Analysis 

To  access  the  Type  n  Economic  Analysis  format,  select  the  Run  Analyses  Module  from 
the  main  menu,  and  the  Type  II  Economic  Analysis  button.  This  analysis  may  also  be 
accessed  from  the  Activities  pull-down  menu. 


SubstHute^nal]^ 


Type  1  Economic  Analysis 
Tj^pe  2  Economic  Analyst 


5.3.1  Selecting  a  Status  Quo  Material 


To  perform  a  Type  II  economic  analysis,  a  status  quo  material  is  selected  first,  according 
to  its  NSN.  Because  different  materials  may  have  the  same  NSN,  MSDS  Niunbers  and 
Trade  Names  associated  with  a  selected  NSN  are  displayed  to  facilitate  the  identification 
of  a  desired  material. 


Select  Status  Quo  Material 


;  trade  Name  ‘ _ 

TT-E-489G  TYPE  1 1 3538  YELLOW  ORANGE  PAINT  /  COATING 

302  YELLOW  1 1 A  RUSTPROOF  PAINT _ 

ENAMEL  ALKYD  GLOSS  AIR  DRYING  YELLOW  13538 _ 

ENAMEL  ALKYD  GLOSS  YELLOW  1 3538 

ENAMEL,  ALKYD  GLOSS  LOW  VOC  CONTENT  YELLOW  1 3538 


MSDS# 

PAAKOP 

PAERVP 

^"BHCND~ 

PBKBCQ 

PBVPYT 
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The  Type  II  economic  analysis  format  includes  three  tabs  on  which  a  minimal  amoimt  of 
economic  data  for  a  status  quo  material  must  be  entered. 

Tab  1 :  General  -  Tab  1  displays  general  information  about  a  material.  The  material 
annual  costs  (including  all  recurring  annual  costs,  with  the  exception  of  PPE  costs),  and 
the  appropriate  economic  life  and  interest  rate,  are  entered  on  this  tab. 


□^Status  Quo  Mateiial  Type  2  Economic  Analysis  Data 


Quo  Material 


Status  Quo  MSDS;  PBEICND 


SidistIMeMSDS.. 


Is*; 

& 


Gi^eral  |.  PP&(^st8  |  Recommendations 


i  NSNL™™-. - i*S|  8010002867758"’  I  EN/««EL  AfiF^  GBJSB  /Mt^feRYINO  VELbOW  1 3538 

t  llwiurai*irer*[ii^ - - 


PAINTS&CQATlNOS,  INC. 


MSDSNiimliM: 


C(^ 


$3329.00  slo" 

ASSunsfMipsH  . 

6.65  i 


fe.; 


'■  SelB<AStjf|i8  Quo  i  Select  Substiftrte  I  RiinAmilyrig  | 


Tab  2:  PPE  Costs  -  Annual  costs  for  the  PPE  required  for  safe  handling  and  use  of  a 
status  quo  material  are  entered  on  this  tab.  This  information  includes  quantities  and 
descriptions  of  each  type  of  PPE,  unit  prices,  and  total  price  for  each  type  of  PPE.  The 
number  of  employees  for  which  PPE  must  be  purchased  and  worn  is  also  entered;  the  P2 
System  calculates  the  total  PPE  cost  per  employee,  and  the  total  annual  PPE  cost, 
accordingly. 
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Status  Quo  Material 


jPBHCND 


^stituteMa^; 


Genejral 


Recortimendatiofw. 


TtrtalPPEC^parBmiiioiwa.  .  MurntwofEmplBweS' 


TntalPBEdbst. 


Oescrtptloin 


1 2  jnltrile  gloves 
12isafety  glasses 


Delete  Item 


Select  StetasQae  I  Select  SubsUtute 


lab  3:  Recommendations  -  Tab  3  is  an  optional  recommendations  field.  This  field 
allows  a  user  to  identify  the  more  cost-effective  material,  to  address  assumptions  and/or 
engineering  estimates  made  while  performing  an  economic  analysis,  and/or  to  describe 
the  individual  costs  factoring  into  an  analysis.  This  information  will  appear  on  the  Type 
n  economic  analysis  worksheet. 


Status  Quo  Material  Type  2  Economic  Analysis  Data 


Status  Quo  Arterial 


SubsteiiteMSOS. 


General 


te  the  end  tete»  amnlmte 


Assumed  that  labor  rates  would  remain  unchanged. 


|  /  Select  Stilish 


Run  Analysis 


5.3.2  Selecting  a  Substitute  Material 

To  complete  a  Type  11  economic  analysis,  a  substitute  material  is  selected  according  to  its 
NSN,  by  choosing  the  Select  Substitute  button  on  the  Type  II  economic  analysis  screen. 
As  in  the  case  for  selecting  a  status  quo  material,  MSDS  Numbers  and  Trade  Names 
associated  with  a  selected  NSN  are  displayed  to  facilitate  the  identification  of  a  desired 
substitute  material. 


ll^  Select  Substitute  Mateiial 

IBi 

t 

NIW:,,  -  vB;;!,..  ,  ! 

iiilii 

8010  j|: 

1 01 3339450 

il 

• 

'•*' 

(Si 

. 

TracfeNa-me  /V'  .-r.- ' 

PBSFVR 

ENAMELYELLOW 13538 

P0SHPM 

EXTERIOR  TRIM  ENAMELYELLOW  1 3538 

PBVYLD 

TT-E-2484  ENAMELYELLOW  1 3538 

T 

' 

.  .  . 

. 

\  y:'^ 

■  bvb 

'K\'< 

ir-' 
1  ’ 

1 

.JWi 

Ok  I  Cancai  T 

BJi 

1 

’’  "  '  ' 

As  in  the  case  for  a  status  quo  material,  a  minimal  amount  of  economic  data  for  a 
substitute  material  must  be  entered  on  three  identical  tabs. 

Tab  1:  General  -  Tab  1  displays  general  information  about  a  substitute  material.  The 
material  annual  costs  (including  all  recurring  annual  costs,  with  the  exception  of  PPE 
costs)  are  entered  on  this  tab.  The  appropriate  economic  life  and  interest  rate  are  also 
entered  on  this  tab. 
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{^Substitute  Material  Type  2  Economic  Analysis  Data 


Substitute  Mat^M^l 


■ 


IK  iiiy  IE3 


Status  Q1H1MSD& 


PBHCND 


General 


:| 


SubstttutaMSDS.. 


|PB8HPIW 


PPE.Coste 


Recommendations 


NSN — O^l"33^045o’  '  |;rpSi!?84  ENAMEL 3538 


Manufacturers  8F266 


pMmw^wAOTummo^UBj^y 


MSI^Nuii^er:  |:PBSHPM 


i. 


■ . . . . ‘  6~6^ 


Tab  2:  PPE  Costs  -  Annual  costs  for  the  PPE  required  for  safe  handling  and  use  of  a 
substitute  material  are  entered  onto  this  screen.  This  information  includes  quantities  and 
descriptions  of  each  type  of  PPE,  unit  prices,  and  total  price  for  each  type  of  PPE.  The 
number  of  employees  for  which  PPE  must  be  purchased  and  worn  is  also  entered;  the  P2 
System  calculates  the  total  PPE  cost  per  employee,  and  the  total  annual  PPE  cost, 
accordingly. 
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Tab  3:  Recommendations  -  Tab  3  is  an  optional  recommendations  field.  This  field 
allows  a  user  to  identify  the  more  cost-effective  material,  to  address  assumptions  and/or 
engineering  estimates  made  while  performing  an  economic  analysis,  and/or  to  describe 
the  individual  costs  factoring  into  an  analysis.  This  information  will  appear  on  the  Type 
n  economic  analysis  worksheet. 
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For  the  P2  System  to  perform  the  necessary  calculations  and  carry  out  a  Type  II 
economic  analysis,  the  “Run  Analysis”  button  on  the  Type  II  analysis  screen  is  selected. 
There  are  three  output  options  available,  view  on  screen,  print,  or  save  to  file.  Any  or  all 
of  these  options  may  be  selected. 


B-31 


[This  Page  Intentionally  Left  Blank] 


B-32 


APPENDIX  C 


EXAMPLES  OF  RISK  AND  ECONOMIC  ANALYSES  WORKSHEETS 


HAZARDOUS  MATERIAL  SUBSTITUTION  ALGORITHM  WORKSHEET 


CZJ 


CZJ 


OD 


W 


Line  #  ALGORITHM  STEP  FOR  EVALUATION 


1 .  Information  Needed 


A.  Candidate  Material/Product  Name 


B.  Located  on  AUL? 


C.  Similar  Operational  Use 


D.  National  Stock  Number  (NSN),  If  any 


E.  MSDS,  Cage  Number 


F.  Specific  Chemical  Constituent  Analyzed 


2.  Hazard  Severity  Code  (HSC)  Element 


A.  Exposure  Restrictions  (PELTTLV) 
(Tables  2a,  2b.  &  3) 


B.  Medical  Effects  (Table  4) 


C.  Environmental  Impact  Attributes 


(1 )  EP A/State/Local  Regulations  Lists 
(Table  5) 


(2)  RCRA  Wastes  Not  Otherwise  Listed 
(Table  5) 


(3)  Federal/State  Permits  (Table  5) 


(4)  Reportable  Quantities  (RQ)  (Table  5) 
RQ  in  EPA  "List  of  Lists" 


(5)  Permissible  Air  Emissions  (Table  5) 
Air  Emissions  in  40  CFR  52.21  (b)(23) 


(6)  Total  Environmental  Impact  Attributes 


3.  Hazard  Se\erity  Code  (HSC)  Elements 
Sum  of  9  +  10+12+13  +  14  +  15+16 


4.  Hazard  Probability  Code  (HPC) 
Length  of  Exposure 


5.  Hazard  Risk  Index  (HRI)  (Tables  6  &  7) 


6.  Flammable  Combustible  Liquids 
(Table  8) 


A.  Flash  Point  (FP) 


B.  Boiling  Point  (BP) 


Flammable  Combustible  Liquids  Points 


7.  Personal  Protecti\e  Equipment  (PPE) 
(Table  9)  PPE  Requirements 


8.  Volatility  (Table  10) 
Vapor  Pressure  (VP) 


9.  Hazardous  Material  Selection  Factor  (HMSF) 
Sum  of  18 +  24 +  25 +  26 


10.  Material  Selection  Recommendation 


GD 


dj 


Material  A 


INFORMATION 


ENAMEL  ALKYD  GLOSS  AIR 
DRYING  YELLOW  13538 


Material  B 


EXTERIOR  TRIM  ENAMEL  YELLOW  13538 
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HAZARDOUS  MATERIAL  SUBSTITUTION  ALGORITHM  WORKSHEET 


dJ 


C?D 


GD 


Line  #  ALGORITHM  STEP  FOR  EVALUATION 


1 .  Information  Needed 


A.  Candidate  Material/Product  Name 


B.  Located  on  AUL? 


C.  Similar  Operational  Use 


D.  National  Stock  Number  (NSN),  if  any 


E.  MSDS,  Cage  Number 


F.  Specific  Chemical  Constituent  Analyzed 


2.  Hazard  SevBiity  Code  (HSC)  Element 


A.  Exposure  Restrictions  (PEL/TLV) 
(Tables  2a,  2b,  &  3) 


B.  Medical  Effects  (Table  4) 


C.  Environmental  Impact  Attributes 


(1)  EPA/State/Local  Regulations  Lists 
(Table  5) 


(2)  RCRA  Wastes  Not  Otherwise  Listed 
(Table  5) 


(3)  Federal/State  Permits  (Table  5) 


(4)  Reportable  Quantities  (RQ)  (Table  5) 
RQ  in  EPA"List  of  Lists" 


(5)  Permissible  Air  Emissions  (Table  5) 
Air  Emissions  in  40  CFR  52.21  (b)(23) 


(6)  Total  Environmental  Impact  Attributes 


3.  Hazard  Severity  Code  (HSC)  Elements 
Sum  of  9  +  10  +  12  +  13  +  14  +  15  +  16 


4.  Hazard  Probability  Code  (HPC) 
Length  of  Exposure 


5.  Hazard  Risk  Index  (HRI)  (Tables  6  &  7) 


6.  Flammable  Combustible  Liquids 
(Table  8) 


A.  Flash  Point  (FP) 


B.  Boiling  Point  (BP) 


Flammable  Combustible  Liquids  Points 


7.  Personal  Protective  Equipment  (PPE) 
(Table  9)  PPE  Requirements 


8.  Volatility  (Table  10) 
Vapor  Pressure  (VP) 


9.  Hazardous  Material  Selection  Factor  (HMSF) 
Sum  of  18 +  24 +  25 +  26 


10.  Material  Selection  Recommendation 


OD 


GD 


GD 


GD 


Material  A 


INFORMATION 


NEOPRENE  N-11  PRIMER 


Material  B 


EF  PRIMER  49 


The  NAVFAC  P-442  Eccncmic  Ajnalysis  Model 
Type  i  Economic  ^•-nalysis  rorTrar 


to  F,>^TTQ  J^J?A 


Status  Quo  Alternative:  DISPOSE  CT  AVTI FPIEZE 


0  5.0 


V  V  V  V  Y 

Annual  Cost  «  $1211.13 


As  s^umot  i  ons  : 

Economd.c  Life  =  S.O 
Interest  Fate  «  6.65  z 


Proposed  Alternative:  Al?7irREEZS  FECYCIEF 


$1569.00 


Assurotions ! 

Sconosiic  Life  «  5.0 
Interest  Fate  «  6.65  % 


Project  Kecurring  Cost  Differential  Discc*int 

Year  (s) _ Present _ Proposed _ Cost _  Factor 

1  -5.0  $1211.18  $973.97  $237.21  4.13305 


Disco\inted  Cost 
Savings 

$981.82 


Kr/  (SAVINGS)  $981.32 

SIR  »  - -  s  - ^ -  rs  0.626 

KPV  (INVESTMENT)  $1569.00 


The  proposed  alter.native  is  not  recomr.enced  because  the  S3.F  is  less  than  1. 
Identify  another  alternative  for  analysis. 
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jne  ?“‘5  4  2  Eccr.cnic  A-^alysis  Xodel 

ly'pe  II  Ecor.c~i.c  Analysis  Torrr.iz 


S^T  p^?ctv;t  V I1 1  t  rr>v/pi^Tcnv 


(Eq“jal  ecorion-dc  lives  and  e<^jal  or  no  lead  tir^e) 


Status  Q-JO  Alternative:  KECrAEN’E  K-11  zrlXZK 


Assunoticns  : 

Eccnondc  life  =  5.0 
I.nterest  Aate  «  6.65 


Annual  Ccst  =  $203. *76 


Proposed  Alternative:  £?  ?aIM£A  AB 


Y  Y 


Annual  Cost  «  $1075.52 


Assumptions! 

Sconosiic  Life  *  5.0 
Interest  Pate  »  6.65  S 


Project 

fearCs) 


1  "  5.0 


Zlen^ent 


Product  and  ??S 


$203.76 


Anicunt 

S1075.52 


Discount 


4 . 1 


iJas  count 


A  .  13SC5 


Di  scour 


Discount 


$4451.63 


proposed  alternative  is  not  reconrrienced  for  irr.pl  er>ent  at  ion  because  of  its  high  K?V 
ccst  as  co.tpa red  to  that  of  the  existing  situation. 

-centify  ancther  potential  substittite  r.aterial  fcr  analysis. 
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APPENDIX  D 


GLOSSARY  OF  TERMS 


Acute  Exposure  -  A  dose  of  HM  that  a  person  is  exposed  to  once  or  over  a  short  period 
of  time. 

Alternatives  -  Different  means  of  reaching  the  objective  or  goal.  In  an  economic 
analysis,  objectives  and  goals  are  defined  so  that  the  consideration  of  different  options  or 
alternatives  is  not  precluded. 

Assets  -  Property,  both  real  and  personal,  and  other  items  having  monetary  value. 

Assumptions  -  Judgments  concerning  unknown  factors  and  the  future  which  are  made 
when  analyzing  alternative  courses  of  action. 

Authorized  Use  List  (AUL)  -  The  list  of  all  HM  that  is  required  to  support  a  command 
or  facility.  Ensures  compliance  with  HM  and  HW  requirements. 

Benefit  -  Result  attainment  in  terms  of  the  goal  or  objective  of  output. 

Benefit  Analysis  -  Analysis  to  identify,  measure,  and  evaluate  the  benefits  for  status  quo 
and  substitute  alternatives. 

Benefit,  Direct  -  Result  attained  which  is  closely  related  with  a  project/program  in  a 
cause  and  effect  relationship. 

Benefit,  Indirect  -  Result  attainment  circuitously  related  to  a  project/program. 

Benefit,  Secondary  -  See:  Externalities 

Benefit,  Social  -  Result  attained  for  society  as  a  whole.  Benefits  which  accrue  to  society 
as  a  result  of  a  project/program  which  may  or  may  not  be  conducted  primarily  for  the 
benefit  of  those  who  are  required  to  act  under  the  program.  Sometimes  expressed  in 
terms  of  aesthetic,  recreational,  and  intellectual  benefits.  See:  Externalities 

Boiling  Point  (BP)  -  Temperature  at  which  a  liquid  changes  to  a  vapor  state  at  a  given 
pressure.  For  mixtures,  the  initial  boiling  point  or  the  boiling  point  range  may  be  given. 

Candidate  Material  -  Refers  to  a  material  that  is  being  evaluated  in  the  HM  Substitution 
Algorithm. 

Carcinogens  -  Substances  which  are  known  to  cause,  or  are  suspected  of  causing  cancer. 

Chemical  Abstracts  Service  (CAS)  Registry  Number  -  A  number  assigned  to  material 
by  the  American  Chemical  Society’s  CAS.  This  number  is  used  to  identify  specific 
chemicals  or  mixtures. 
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Chemical  Hazard  -  Any  chemical  or  material  that  can  cause  health  problems,  fire 
explosion,  or  other  dangerous  situations. 

Chronic  Exposure  -  Long-term  exposure  to  a  HM. 

Combustible  -  A  term  used  to  classify  certain  liquids  that  will  bum  based  on  flash  points. 
See:  Flammable  Liquid 

Combustible  Liquid  -  Any  liquid  having  a  flash  point  at  or  above  100  “F  (37.8  ®C)  but 
below  200  "F  (93.3  “C),  except  any  mixture  having  components  with  flash  points  of  200 
°F  (93.3  “C)  or  higher,  the  total  volume  of  which  make  up  ninety-nine  percent  (99%)  or 
more  of  the  total  volume  of  the  mixture. 

Commercial  and  Government  Entity  Code  (CAGE)  -  A  5-digit  manufacturer’s 
identifier,  consisting  of  a  combination  of  letters  and/or  numbers. 

Concentration  -  The  relative  amount  of  a  substance  when  combined  or  mixed  with  other 
substances. 

Constituent  Chemical  -  A  chemical  in  a  mixture. 

Controls  -  Examination  of  current  engineering,  training,  work  practices,  management, 
PPE,  and  monitoring,  to  reduce  or  eliminate  exposures. 

Corrosive  -  A  chemical  that  causes  visible  destruction  of,  or  irreversible  alterations  in 
living  tissue  by  chemical  action  at  the  site  of  contact. 

Cost  -  The  value  of  things  used  up  or  expended  in  producing  a  good  or  a  service.  Also 
the  value  of  things  that  must  be  given  up  in  order  to  adopt  a  course  of  action. 

Cost,  Actual  -  Cost  incurred  in  fact  as  opposed  to  “standard”  or  projected  costs.  May 
include  estimates  based  on  necessary  assumptions  and  prorations  concerning  outlays 
previously  made.  Excludes  projections  of  future  outlays. 

Cost,  Differential  -  In  a  Type  I  economic  analysis,  the  difference  in  the  recurring  annual 
costs  of  status  quo  and  substitute  processes. 

Cost,  Direct  -  Any  cost  which  is  identified  specifically  with  a  particular  final  cost 
objective  or  goal.  Varies  with  level  of  operation. 

Cost,  Discount  -  See:  Costs,  Net  Present  Value  (NPV) 

Cost-Effective  Alternative  (Process  or  Material)  -  That  altemative(s)  which  (1) 
maximizes  benefits  and  outputs  when  costs  for  each  alternative  are  equal;  (2)  miriiTni7.es 
costs  when  benefits  and  outputs  are  equal  for  each  alternative;  or  (3)  maximizes 
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differential  output  per  dollar  difference  when  costs  and  benefits  of  all  alternatives  are 
unequal. 

Cost  Elements  -  Cost  projected  for  expected  transactions,  based  upon  information 
available.  Does  not  pertain  to  estimates  of  costs  abeady  incurred.  See;  Cost,  Actual 

Cost,  Indirect  -  Any  cost,  incurred  for  joint  objectives,  and  therefore  not  usually 
identified  with  a  single  final  cost  objective.  Includes  overhead  and  other  fixed  costs  and 
categories  of  resources  other  than  direct  costs. 

Cost,  Initial  Investment  -  A  one-time,  non-recurring  cost  projected  for  implementation 
of  a  potential  alternative.  May  include  facility  investments,  R&D,  and  the  value  of 
existing  assets. 

Cost,  Intangible  -  Cost  factors  whose  consequences  cannot  be  quantified;  influences 
bearing  on  the  use  of  HM,  which  may  not  be  reduced  to  monetary  terms. 

Cost,  Life  Cycle  (LCC)  -  The  sum  total  of  the  direct,  indirect,  recurring,  nonrecurring, 
and  other  related  costs  incurred  or  estimated  to  be  incurred,  in  the  design,  development, 
production,  operations,  maintenance,  support,  and  disposal  of  a  major  system  over  its 
anticipated  useful  life  span. 

Cost,  Net  Present  Value  (NPV)  -  In  a  Type  II  economic  analysis,  represents  all  costs 
associated  with  existing  HMs  and  potential  alternatives  in  terms  of  today’s  dollars.  Used 
to  select  cost-effective  substitute  materials. 

Cost,  Recurring  Annual  -  Any  cost  identified  specifically  with  a  particular  final  cost 
objective  or  goal,  which  is  expected  to  accrue  over  a  one-year  period.  Includes  the 
procurement  of  materials  and  supplies,  transportation,  and  disposal. 

Cost,  Tangible  -  See:  Cost,  Direct 

Costs,  Total  -  Sum  of  fixed  and  variable  costs  at  each  level  of  output  during  a  specified 
time  period.  See;  Cost,  Life  Cycle 

Data  -  Numeric  information  or  evidence  of  any  kind. 

Degree  of  Hazard  -  Measure  of  how  serious  an  exposure  is  based  on  what  can  happen  as 
a  result;  takes  into  account  the  chemical,  exposure  route,  dosage,  number  and  length  of 
exposures,  and  individual  differences. 

De  Minimus  -  A  constituent  chemical  with  a  PEL  /  TLV  concentration  that  is  less  than 
1.0  percent  (1%)  of  amixture,  or  0.1  percent  (0.1%)  of  amixture  where  the  chemical  is  a 
carcinogen. 
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Disbenefit  -  Undesirable  result;  an  offset  against  positive  benefits. 

Discount  Factor  -  The  multiplier  for  any  specific  discount  rate  which  translates  expected 
costs  or  benefits  in  any  specific  future  year  into  its  present  value. 

Economic  Analysis  -  A  systematic  approach  for  determining  how  to  employ  scarce 
resources  and  for  investigating  the  full  implications  of  achieving  a  given  objective  in  the 
most  efficient  and  effective  manner. 

Economic  Efficiency  -  That  mix  of  alternative  factors  of  production  which  results  in 
maximum  outputs,  benefits,  or  utility  for  a  given  cost;  that  mix  of  productive  factors 
which  represents  the  minimum  cost  at  which  a  specified  level  of  output  can  be  obtained. 

Economic  Life  -  The  period  of  time  covered  in  an  economic  analysis.  Should  be  the 
following  limiting  time  parameters:  (1)  mission  life,  or  the  period  over  which  a  need  for 
an  asset  is  anticipated;  (2)  physical  life,  or  the  period  over  which  an  asset  may  be 
expected  to  last  physically;  or  (3)  technological  life,  or  the  period  before  obsolescence 
would  dictate  replacement  of  an  existing  or  proposed  asset. 

Engineering  Controls  -  Use  of  substitution,  isolation,  or  ventilation  to  reduce  exposure 
to  chemical  hazards  and  the  injury  or  illness  caused  by  such  exposure. 

Engineering  Estimate  -  An  estimate  of  costs  or  benefits  based  on  detailed  measurements 
or  experiments  and  specialized  knowledge  and  judgment. 

Environmental  Hazards  -  Relative  risks  imposed  on  the  environment  by  a  material, 
based  on  that  material’s  toxicity,  quantity  used,  applications,  and  method  of  entry  into  the 
environment. 

Environmental  Impact  -  The  implications  and  effects  on  the  environment  after  using 
HMs  and  generating  the  resultant  HW. 

Environmentally-Sound  Alternative  (Process  or  Material)  -  That  altemative(s)  which 
poses  the  least  harm  to  the  environment  and  human  safety  and  health,  relative  to  the 
existing  situation. 

Evaluation  -  An  appraisal  of  the  effectiveness  of  a  decision  made  in  the  past. 

Expenditures  -  Generally  refers  to  expenses  paid  and  all  other  kinds  of  outlays  made 
during  a  fiscal  period. 

Exposure  or  Exposed  -  State  of  being  open  and  vulnerable  to  a  hazardous  chemical  in 
the  course  of  employment  by  inhalation,  ingestion,  skin  contact,  absorption,  or  other 
course. 
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Externalities  -  Costs  and  benefits  involuntarily  received  or  imposed  on  a  person  or  group 
as  a  result  of  an  action  by  another,  and  over  which  the  recipient  has  no  control. 

Extremely  Hazardous  Substance  (EHS)  -  Any  substance  listed  in  Appendices  A  and  B 
of  40  CFR  355,  “Regulations  for  Emergency  Planning  and  Notification  Under 
CERCLA.” 

Flammable  Liquid  -  Any  liquid  having  a  flash  point  below  100  °F  (37.8  °C),  except  any 
mixture  having  components  with  flash  points  of  100  °F  (37.8  ®C)  or  higher,  the  total  of 
which  make  up  99  percent  (99%)  or  more  of  the  total  volume  of  mixture. 

Flash  Point  (FP)  -  The  minimum  temperature  at  which  a  material  (liquid)  gives  off 
sufficient  vapor  to  form  an  ignitable  mixture  with  the  air  near  the  surface  of  the  liquid. 

Hazard  -  The  likelihood  that  a  chemical  or  material  will  cause  injury  under 
circumstances  of  ordinary  use. 

Hazard  Probability  Code  (HPC)  -  An  indicator  of  the  possible  occurrence  of  exposure 
to  a  material  based  on  the  typical  weekly  duration  of  possible  exposure  time  (in  hours). 

Hazard  Risk  Index  (HRI)  -  An  indicator  of  the  overall  risk  of  a  material  based  on  the 
HSC  and  the  HPC,  thereby  assessing  the  material  in  terms  of  its  severity  and  probability 
for  exposure.  The  HRIs  of  two  candidate  materials  are  most  accurately  compared  when 
their  use,  exposure  time,  application,  and  number  of  people  exposed  is  the  same. 

Hazard  Severity  Code  (HSC)  -  An  indicator  of  the  severity  of  the  material,  based  on  the 
medical  effects,  exposure  restrictions,  and  environmental  impact  attributes  of  a  material. 

Hazardous  Constituent  -  A  chemical  in  a  mixture  that  presents  either  a  physical  hazard 
or  a  health  hazard. 

Hazardous  Material  (HM)  -  Any  material  that  is  regulated  as  a  HM  per  OPNAVINST 
5 100.23D,  requires  a  MSDS,  or  which  during  end  use,  treatment,  handling,  packaging, 
storage,  transportation,  or  disposal  meets  or  has  components  which  meet  or  have  the 
potential  to  meet  the  definition  of  a  HW.  In  general,  HM  is  any  material  which,  because 
of  its  quantity,  concentration,  or  physical,  chemical,  or  infectious  characteristics,  may 
pose  a  substantial  hazard  to  human  health  or  the  environment. 

Hazardous  Material  Selection  Factor  (HMSF)  -  The  final  and  most  important  indicator 
of  a  material’s  environmental,  safety,  and  health  effects.  It  is  based  on  the  combination 
of  addressing  all  of  the  information  used  to  determine  the  HSC,  plus  flash  point,  boiling 
point,  PPE,  and  volatility. 

Hazardous  Material  (HM)  Substitution  Algorithm  -  An  element  of  the  HM 
Substitution  Process.  A  step-by-step  procedure  and  guidance  to  compare  two  or  more 
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HMs  by  assigning  numerical  points  to  materials  for  toxicity,  medical  effects, 
environmental  impact,  length  of  exposure,  fire  and  explosion  potential,  PPE  and  vapor 
pressure.  The  points  are  evaluated  to  assess  the  materials’  relative  hazards  to  the 
environment  and  human  safety  and  health. 

Hazardous  Waste  (HW)  -  Any  discarded  or  abandoned  hazardous  substance  which, 
because  of  its  quantity,  concentration,  or  physical,  chemical  or  infectious  characteristics 
may  either  cause,  or  significantly  contribute  to,  an  increase  in  mortality  or  an  increase  in 
serious  irreversible,  or  incapacitating  reversible,  illness;  or  pose  a  substantial  present  or 
potential  hazard  to  human  health  and  safety  or  the  environment  when  improperly  treated, 
stored,  transported,  disposed  of  or  otherwise  managed. 

Health  Hazard  -  Any  chemical  or  material  that  can  cause  illness  or  injury  when  a  person 
is  exposed  by  ingestion,  skin  or  eye  contact,  skin  absorption,  or  inhalation. 

High  Toxicity  -  Description  applying  to  chemicals  that  can  produce  either  life- 
threatening  or  seriously  disabling  health  effects. 

Input  -  Resomces,  including  personnel,  fluids,  and  facilities  utilized  to  obtain  a  specific 
output. 

Interest  Rate  -  Used  to  calculate  the  present  value  of  expected  yearly  costs  and  benefits; 
represents  the  price  or  opportunity  cost  of  money.  See;  Present  Value 

Investment  -  An  acquisition  of  a  capability  or  capacity  in  the  expectation  of  realizing 
benefits. 

Investment,  Net  Present  Value  (NPV)  of  -  In  a  Type  I  economic  analysis,  the  present 
value  of  the  initial  investment  for  an  alternative,  less  the  present  value  of  any 
residual/terminal  value. 

Iterative  Process  -  A  series  of  computations  in  a  repeating  cycle  of  operations  designed 
to  bring  the  results  closer  to  the  desired  outcome  with  each  repetition. 

Low  Toxicity  -  Description  applying  to  chemicals  that  produce  only  minor  health  effect; 
effects  that  usually  go  away  with  or  without  medical  attention  when  exposure  stops. 

Material  Safety  Data  Sheet  (MSDS)  -  Written  document  that  identifies  a  chemical 
material;  gives  its  physical  properties;  describes  known  physical  hazards,  health  hazards, 
and  required  controls;  and  identifies  correct  procedures  for  putting  out  a  fire,  cleaning  up 
a  spill  or  leak,  disposing  of  waste,  and  handling/storing  the  material  safely. 

Milligrams  Per  Cubic  Meter  (mg/m^)  -  Unit  used  to  express  exposure  limits;  defines  the 
mass  of  chemical  contaminant  (in  milligrams)  allowed  in  each  cubic  meter  volume  of  air. 
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Mixture  -  Any  combination  of  two  or  more  constituent  chemicals  if  the  combination  is 
not,  in  whole  or  part,  the  result  of  a  chemical  reaction. 

Moderate  Toxicity  -  Description  applying  to  chemicals  that  produce  health  effects 
requiring  medical  attention;  damage  may  be  permanent  but  is  neither  life-threatening  nor 
seriously  disabling. 

National  Stock  Number  (NSN)  -  A  material  with  a  NSN  is  to  be  used  in  the 
manufacture  of  an  item  on  a  specified  parts  list.  The  NSN  consists  of  a  Federal  Supply 
Code  (FSC)  and  a  National  Item  Identification  Number  (NIIN). 

Objective  -  Statement  of  what  is  to  be  accomplished  and  why,  set  forth  in  measurable 
terms,  if  possible.  In  analysis,  objectives  are  stated  in  a  manner  which  does  not  preclude 
alternative  approaches. 

Output  -  Project/program  results  such  as  goods  produced  and  services  performed 
expressed  in  quantities  relatable  to  specific  inputs,  organizational  missions,  and 
fimctions;  provides  a  basis  for  evaluating  the  productivity  and  efficiency  of  an 
organization  or  activity.  See:  Benefit 

Oxidizer  -  A  chemical  other  than  a  blasting  agent  or  explosive  that  initiates  or  promotes 
combustion  in  other  materials,  causing  fire  either  by  itself  or  through  the  release  of 
oxygen  or  other  gases. 

Parts  Per  Million  (ppm)  -  Unit  used  to  express  exposure  limits;  defines  parts  of  the 
chemical  allowed  in  each  one  million  (1,000,000)  parts  of  the  air-chemical  mixture. 

Payback  Period  -  The  length  of  time  over  which  an  investment  outlay  will  be  recovered. 

Permissible  Air  Emissions  -  The  specified  quantity  of  any  pollutant  which,  when 
released  in  excess  of  that  amoimt  to  the  environment,  requires  reporting  under  the  CAA 
(40  CFR  52.21  (b)  (23)  and  (b)  (30)). 

Permissible  Exposure  Limit  (PEL)  -  The  time-weighted  average  concentrations  that 
must  not  be  exceeded  during  any  8-hour  work  shift  of  a  40-hour  work  week;  expressed  in 
ppm  and/or  mg/m^ 

Personal  Protective  Equipment  (PPE)  -  Equipment  that  protects  an  individual  by 
placing  a  barrier  between  that  individual  and  a  hazard;  includes  protective  eyewear,  face 
shields  and  masks,  gloves,  boots,  hats,  clothing,  and  respirators. 

Physical/Chemical  Characteristics  -  Information  on  the  MSDS  that  describes  the 
appearance,  odor,  boiling  point,  vapor  pressure,  specific  gravity,  and  water  solubility  of  a 
chemical  or  material. 
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Physical  Hazard  -  Any  chemical  material  that  can  cause  fire,  explosion,  violent  chemical 
reactions,  or  other  similarly  hazardous  situations. 

Pollution  Prevention  (P2)  -  Source  reduction  and  other  practices  that  reduce  or  eliminate 
the  creation  of  pollutants. 

Pollution  Prevention  (P2)  Alternative  -  Any  material,  process,  system,  design,  or 
procedural  change  that  results  in  a  reduction  of  HM  use  and  HW  generation. 

Present  Value  -  The  present  worth  of  past  or  future  costs  and  benefits  determined  by 
applying  discount  procedures  to  make  alternative  projects/programs  comparable 
regardless  of  time  differences  in  the  money  flows.  See:  Discount  Factor 

Reactivity  -  A  chemical  reaction  with  the  release  of  energy;  undesirable  effects  such  as 
pressure  buildup,  temperature  increase,  etc.  may  occur  because  of  the  reactivity  of  a 
substance  to  heating,  contact  with  other  materials,  etc. 

Reportable  Quantity  (RQ)  -  The  specified  quantity  of  any  EHS  or  hazardous  substance 
which,  when  released  in  excess  of  that  amount  to  the  environment,  requires  reporting 
under  EPCRA  Section  304. 

Research  and  Development  (R&D)  -  Used  as  a  last  resort  to  identify  potential 
substitutes  for  an  existing  HM. 

Residual/Terminal  Value  -  The  estimated  value  of  an  asset  at  the  end  of  its  economic 
life. 

Resources  -  Assets  available  and  anticipated  for  operations.  Includes  items  to  be 
converted  into  cash  and  intangibles  such  as  bonds  authorized  but  imissued,  people, 
equipment,  and  other  things  used  to  plan,  implement  and  evaluate  projects/programs. 

Risk  -  The  probability  that  a  material  will  cause  harm  to  the  environment  and/or  hmnan 
safety  and  health. 

Risk  Analysis  -  An  evaluation  of  materials  to  assess  the  relative  environmental,  safety, 
and  health  hazards  an  alternative  poses  relative  to  the  existing  situation. 

Savings  -  Reductions  in  costs. 

Savings,  Discounted  Cost  -  See:  Savings,  Net  Present  Value  (NPV)  of 

Savings,  Net  Present  Value  (NPV)  of  -  In  a  Type  I  economic  analysis,  the  present  value 
of  the  reduced  amount  of  annual  expenditures  from  replacement  of  an  existing  process 
with  an  alternative. 
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Savings  to  Investment  Ratio  (SIR)  -  In  a  Type  I  economic  analysis,  the  amoimt  of 
savings  generated  by  each  dollar  of  investment  in  a  proposed  alternative;  equal  to  the 
NPV  of  savings  divided  by  the  NPV  of  investment.  Used  to  select  cost-effective 
alternatives. 

Sensitive  -  Pertains  to  a  cost  factor  that  changes  significantly  as  a  result  of  a  change  in  a 
parameter  in  an  economic  analysis. 

Shelf  Life  -  A  storage  time  period  assigned  to  a  material  possessing  deteriorative  or 
unstable  characteristics,  to  ensure  that  the  material  will  perform  satisfactorily  in  services. 
There  are  two  t3q)es  of  shelf  life  materials: 

1.  Type  I  -  Material  determined  through  an  evaluation  of  technical  test  data 
and/or  actual  experience  to  be  an  item  with  a  definite  non-extendible  period  of 
shelf  life. 

2.  Type  II  -  Material  having  an  assigned  shelf  life  time  period  that  may  be 
extended  after  completion  of  an  inspection,  test,  or  restorative  action. 

Solubility  in  Water  -  The  ability  of  a  material  to  form  a  homogeneous  solution  with 
water. 

Specific  Gravity  -  Refers  to  the  weight  of  a  solid  or  liquid  substance,  compared  to  the 
weight  of  an  equal  volume  of  water. 

Stability  -  The  ability  of  a  material  to  remain  unchanged. 

Status  Quo  Material  -  An  existing  HM  for  which  environmental,  safety,  and  health  data 
are  collected  for  risk  analysis;  referred  to  as  Material  A  on  the  HM  Substitution 
Algorithm  Worksheet. 

Status  Quo  Process  -  An  existing  process  for  which  economic  data  are  collected  for  a 
Type  I  economic  analysis. 

Substitute  Material  -  A  potential  substitute  material  for  which  environmental,  safety, 
and  health  data  are  collected  for  risk  analysis;  referred  to  as  Material  B  on  the  HM 
Substitution  Algorithm  Worksheet. 

Status  Quo  Process  -  A  potential  substitute  process  for  which  economic  data  are 
collected  for  a  Type  II  economic  analysis. 

Substitution  -  An  engineering  control  that  involves  replacing  a  chemical,  material, 
process,  or  piece  of  equipment  with  less  hazardous  or  non-hazardous  one. 

Systemic  Poisons  -  Attack  specific  organs  or  systems  of  organs,  sometimes  with  toxic 
mechanisms. 
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Systemic  Toxicity  -  Adverse  effects  caused  by  a  substance  which  affects  the  body  in  a 
general  rather  than  local  manner. 

Test  and  Evaluation  (T&E)  -  Used  to  determine  the  suitability  of  a  candidate  material  to 
satisfy  a  needed  or  intended  use;  includes  laboratory  testing  and  field  engineering  studies. 

Threshold  Limit  Values  (TLV)  -The  time-weighted  average  concentrations  for  a  normal 
8-hour  workday  and  a  40-hour  work  week,  to  which  nearly  all  workers  may  be  repeatedly 
exposed,  day  after  day,  without  adverse  effect;  expressed  in  ppm  and/or  mg/m^ 

Time-Weighted  Average  (TWA)  Exposure  -  The  airborne  concentration  of  a  material 
to  which  a  person  is  exposed  averaged  over  the  total  exposure  time,  generally  the  total 
workday  (8  to  12  hours). 

Time  Zero  -  Year  0  or  the  base  year;  all  estimates  of  costs  and  benefits  are  made  in  terms 
of  the  general  purchasing  power  of  the  dollar  in  the  base  year. 

Toxic  Chemical  -  Any  substance  listed  in  40  CFR  372,  “Toxic  Chemical  Release 
Reporting  Regulations.” 

Toxicity  -  The  ability  of  a  chemical  to  cause  injury  once  it  reaches  a  susceptible  site  in  or 
on  the  body. 

Trade  Name  -  The  trademark  name  or  commercial  trade  name  for  a  material  or  product. 

Type  I  Economic  Analysis  Format  -  Evaluates  potential  process  changes  to  determine 
whether  an  existing  situation  should  be  changed  to  take  advantage  of  dollar  savings 
available  through  another  alternative. 

Type  II  Economic  Analysis  Format  -  Evaluates  potential  material  substitutions  to 
determine  which  of  several  P2  alternatives  will  most  economically  satisfy  an  unmet  need 
or  a  deficiency. 

Uncertainty  -  State  of  knowledge  about  outcomes  in  a  decision  which  is  such  that  it  is 
not  possible  to  assign  probabilities  in  advance. 

Unit  Price  -  Cost  of  any  type,  per  unit  of  output. 

Vapor  Pressure  (VP)  -  Refers  to  the  pressure  built  up  in  the  limited  space  above  the 
liquid  by  escaping  molecules  (vapors)  of  the  material. 

Volatile  Organic  Compound  (VOC)  -  A  photochemically  reactive  organic  compound 
which  evaporates  readily  xmder  normal  temperature  and  pressure  conditions.  As  a  result 
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of  the  tendency  to  evaporate  readily,  VOCs  are  primary  contributors  to  the  formation  of 
ground  level  ozone. 

Volatility  -  A  measure  of  how  quickly  a  substance  forms  a  vapor  at  ordinary 
temperatures. 

Working  Capital  -  Money  tied  up  in  liquid  funds,  assets  on  hand,  or  assets  on  order, 
generally  in  some  form  of  inventory  of  consumables  or  similar  resources  held  in 
readiness  for  use  or  in  stock.  Working  capital  changes  that  result  from  implementation  of 
a  proposed  alternative  can  be  positive,  representing  additional  funding  requirements,  or 
negative,  representing  a  reduction  in  funding  requirements. 

Worst  Case  Constituent  Chemical  -  In  a  mixture,  the  constituent  chemical  with  the 
lowest  listed  TWA  PEL  /  TLV,  which  is  selected  for  the  environmental  impact  attributes 
evaluation  portion  of  the  risk  analysis;  does  not  include  a  constituent  chemical  that  is  of 
de  minimus  concentration. 
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